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Abstract 
Background: Serious infections and other complications from very 
low birth weight and prematurity are the leading causes of death for 
neonates worldwide. Infections partly result from the compromised 
skin barrier function in preterm neonates. Optimal skin care practices 
for neonates, especially in settings with limited access to adequate 
hygienic conditions, hold potential to reduce infection and avoid these 
preventable preterm neonatal deaths. The purpose of this protocol is 
to support a scoping review of neonatal skin care, emollient therapy 
and massage practices throughout sub-Saharan Africa. 
Protocol: The proposed review will follow a methodological 
framework consisting of the following five steps: (i) identifying the 
research question, (ii) identifying relevant studies, (iii) selection of 
eligible studies, (iv) charting the data, and (v) collating and 
summarizing the results. In addition, we will reflect on the 
implications of the findings for the feasibility and design of 
randomized controlled trials to examine the impact of emollient 
therapy on survival, growth, infection and neurodevelopment of very 
low birth weight infants in sub-Saharan Africa. We will search 
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domestic and international databases for literature published in 
English between January 1, 2000, and July 12, 2021. Articles will be 
chosen based on standardized inclusion criteria. The primary criteria 
for inclusion will be a report on skin care practices administered to 
neonates in Africa. 
Conclusions: Documentation of common neonatal skin care practices 
throughout Africa has the potential to highlight opportunities for skin 
care intervention and future research on neonatal skin care practices 
in sub-Saharan Africa, and support the development of future 
emollient intervention trials for preterm and low birthweight neonates 
in low- and middle-income countries.

Keywords 
Neonatology, Emollient, Massage, Bathing, Africa, Low- and middle-
income countries

Deanne August, Royal Brisbane and 

Women's Hospital, Brisbane, Australia 

James Cook University, Townsville, Australia 

University of Queensland, Brisbane, Australia

Any reports and responses or comments on the 

article can be found at the end of the article.

Gates Open Research

 
Page 2 of 12

Gates Open Research 2021, 5:142 Last updated: 11 MAR 2022

mailto:gdarmsta@stanford.edu
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/gatesopenres.13359.1
https://doi.org/10.12688/gatesopenres.13359.1


Introduction
The neonatal mortality rate in sub-Saharan Africa is the high-
est in the world, estimated at 27 deaths per 1,000 live births1. 
Worldwide, 98% of all neonatal deaths occur in low- and  
middle-income countries (LMICs) and are largely ascribed to 
serious infections, complications from prematurity and birth  
asphyxia2. Compromised skin barrier function is an important 
factor in the complications associated with preterm birth3. Lack-
ing in vernix, a protective antimicrobial layer, the skin barrier of  
preterm infants is functionally compromised and has height-
ened susceptibility to injury, leading to increased risk for inva-
sive infection and death4. Compounding the issue are maternal  
malnutrition, neonatal growth restriction and virulent patho-
gens that pervade unsterile environments in low-resource settings 
and potentially impact newborn infants at population-level5,6.  
Even in hospitals, overcrowding, limited staffing, unreliable 
water supply, lack of alcohol-based hand wash and lack  
of bleach and soap for basic cleaning of equipment further  
exacerbate poor sterilization and disinfection practices.

Topical emollient therapy to the skin of preterm infants is a  
nascent intervention for neonatal care in LMICs. Emerging 
evidence suggests that emollient therapy promotes postnatal  
growth and reduces hospital-acquired infection and has poten-
tial to reduce mortality and enhance neurodevelopmental  
outcome7–9. While application of oils and other products 
to the newborn infant is a widespread cultural practice in 
South Asia, less is known about this behavior in sub-Saharan 
Africa10. There have likewise been few reports of the effects of  
emollient therapy on newborn health in sub-Saharan Africa11,12.

The main objective for the proposed scoping review is to cre-
ate an accurate depiction of newborn skin care practices in 
Africa, and to illuminate opportunities for intervention. This  
review will address the questions of “what are the common 
newborn skin care practices throughout Africa, with a focus 
on bathing, the application of oils and other products, and mas-
sage?” and “what is the reported impact of newborn skin care 
practices throughout Africa, for example the impact of emollient  
therapy on newborn postnatal survival, growth, infection and 
neurodevelopment?” This information would be critical for  
researchers planning effective intervention trials in Africa.

Protocol
This protocol is reported in line with the Preferred Report-
ing Items for Systematic review and Meta-Analysis Protocols  
(PRISMA-P) checklist13.

Scoping review
This protocol is for a scoping review of literature reporting on 
common neonatal skin care practices throughout sub-Saha-
ran Africa, with a focus on bathing, the application of oils and 
other products, and massage. A scoping review method was  
selected for its aims to delineate and identify gaps in avail-
able evidence on the area of focus. The proposed review will 
follow a methodological framework proposed by Arksey and  
O’Malley14. The framework consists of the following five 

steps: (i) identifying the research question, (ii) identifying  
relevant studies, (iii) selection of eligible studies, (iv) charting 
the data, and (v) collating and summarizing the results.  
Quality appraisal will not be done as this review aims to map  
all research activities in this field.

Identifying the research question
The main research questions are “what are the common new-
born skin care practices throughout sub-Saharan Africa, with 
a focus on bathing, the application of oils and other products,  
and massage?” and “what is the reported impact of new-
born skin care practices throughout Africa, for example the 
impact of emollient therapy on survival, growth, infection and  
neurodevelopment?”

This study will use a series of guiding queries to align the 
study selection with the research question (see below, Chart-
ing the data). Since most of the studies relevant to this review  
are qualitative or observational in design (interviews, focus 
group discussions, and surveys), this approach was selected in 
lieu of the Population, Exposure, Comparator, and Outcomes 
(PECO) framework to allow for the inclusion of these studies.  
Randomized control trials (RCTs) and quasi experimental  
clinical trials will also be aligned in this manner.

Identifying relevant studies
A search will be conducted for published and unpublished 
(grey) literature on the research question in the following elec-
tronic databases: PubMed, Scopus (Elsevier), Embase, Web of 
Science (Clarivate Analytics), and PsycINFO (Ovid). Sources  
of grey literature will include: OpenGrey and GreyNet. Stud-
ies published prior to July 2021 that have the keywords or Medi-
cal Subject Headings (MeSH) terms delineated in the search 
strategy (Table 1) will be identified. The search strategy will be 
piloted to check the appropriateness of keywords and databases.  
A hand (“snowballing”) search will also be conducted of the 
references of the included studies and websites such as the 
World Health Organization (WHO) to identify potentially  
relevant literature. Grey literature will also be identified through 
direct queries to authors of included literature to explore  
whether they are aware of unpublished literature on the topic

Selection of eligible studies
Title and abstract screening will be guided by a series of que-
ries (Table 2). Further eligibility criteria will ensure that the 
content of the included studies is relevant to the research  
question.

Inclusion criteria
For studies to be included, they must meet the following criteria:

•      Report on skin care practices administered to newborns

•      Include participants from sub-Saharan Africa

•      Published after 1 January 2000 and prior to 1 July  
2021

•      Qualitative and quantitative studies
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Exclusion criteria
Studies will be excluded if they have any of the following  
characteristics:

•      Studies that do not include participants from Africa

•      Multi-center or multi-country studies reporting data 
from Africa that cannot be isolated from mixed  
summary data that includes non-African countries

•      Studies with an exclusive focus on umbilical cord 
care and/or bathing practices, and an absence of  
information on emollient applications to the skin

•      Studies that are not available in English or French

•      Studies where full-text of the article could not be  
obtained

The electronic database search will be recorded in a table 
(see Table 3). All eligible articles will be uploaded into the  

Covidence software, and duplicates identified and removed. 
Title and abstract screening of all eligible articles will be  
conducted to determine whether the study should be included 
in the review or not. All attempts will be made to obtain full 
texts of selected articles, by searching the web, engaging  
with librarians from University of Oxford, University of  
Makerere in Uganda, Busitema University Faculty of Health 
Science in Uganda, and Stanford University, or contacting 
an author if necessary. Two investigators will conduct full-
text screening of the selected studies. A third reviewer will be 
employed if there are significant discrepancies that cannot be 
resolved by discussion and consensus. The degree of agreement  
between reviewers will be calculated and reported.

The selection process will follow the recommendations in 
the Preferred Reporting Items for Systematic Reviews and  
Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) 
checklist15 and will be mapped using the PRISMA-P  
chart16.

Table 2. Guiding queries used to electronically capture relevant information from each included 
study.

1.  Author and Date 
2.  Title of Study 
3.  What was the sample size? 
4.  Where was the study done (city/district/province/country)? 
5.  Was the study done in a hospital (what level?) or home setting? 
6.  What was the gestational age of the neonates? 
7.  What was the chronological age of the neonates?  
8.  What substance was applied? 
9.  Was the substance applied to the umbilical cord?  
10.  How often was the substance applied? 
11.  By whom was the substance applied?  
12.  How was the substance applied? 
13.  How was the substance distributed on the body (i.e applied to the nappy area, the scalp, etc)? 
14.  What are the health impacts of product application? 
15.  What is the acceptability of the product to those involved in the study? 
16.  What product preferences do those involved in the study hold, if any? 
17.  Was the neonate massaged, and if so, how was the massage performed? 
18.  Why was this substance applied? (belief) 
19.  With what was the neonate bathed? 
20.  What was the temperature of the bath water? 
21.  Was anything applied to skin after bathing? (If yes, what was applied?) 
22.  By whom were the neonates bathed? 
23.  How often were the neonates bathed? 
24.  Why was the neonate bathed in this way (belief)? 
25.  What was the mode of delivery, if recorded (i.e., spontaneous vaginal delivery, cesarean section, etc)? 
26.  What were the outcome measures, if any? 
27.  What observations were made about neonates’ response? 
28.  What descriptive norm(s), If any, influenced this scenario? 
29.  What injunctive norm(s), If any, influenced this scenario? 
30.  What perceived sanctions of norm(s), If any, influenced this scenario?
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Amendments
Important protocol amendments will be documented in future  
protocol files and in the narrative report of the scoping review.

Charting the data
A data charting form will be used to electronically capture  
relevant information from each included study. The extracted  
data will include fields outlined in Table 2.

Collating, summarizing and reporting the results
A narrative report will be produced to summarize the extracted 
data for the following outcomes: region (country, province) 
of study, prevalence of skin care-related health conditions, 
associated factors for skin care-related health conditions and  
skin care practices for newborns. The final outcome will include 
two sub-foci: emollient and massage. For the former, data around 
the following outcomes will be extracted and summarized: 
sample size; location of study (city/district/province/country  
and hospital/home setting); gestational age of neonates; chrono-
logical age of neonates; type of substance applied to the skin; 
whether substance was applied to the umbilical cord; how  
often substance was applied; by whom the substance was applied; 
how the substance was applied; how the substance was distrib-
uted on the body (i.e. the scalp, nappy area etc.); health impacts 
of product application; acceptability of the product to those 
involved in the study; product preferences of those involved 
in the study; whether the neonate was massaged, and if so,  
how the massage was performed; why the substance was applied; 
with what the neonate was bathed; temperature of the bath 
water; whether anything was applied to the skin after bathing, 
and if so, what substance; by whom the neonates were bathed; 
how often the neonates were bathed; why the neonate was 
bathed in a particular way; the mode of delivery if recorded (i.e.  
SVD/CS); outcome measures, if any; observations about neonate 
response to care; descriptive, injunctive, and/or perceived  
sanctions of norm(s), if any, that influenced the scenario. 
Regarding massage, the following data will be extracted and  
summarized: type of massage performed, how massage is  
performed, how often massage is performed, when massage 
is performed, who performs the massage, rationale behind the 
selected massage technique, perceived benefits of the tech-
nique, any harms or concerns about the technique, and health 
impacts of the massage technique. These results will be 
described in relation to the research question and in the context 
of the overall study purpose. Gap analysis will identify areas 
where data on neonatal emollient therapy are still needed in  
sub-Saharan Africa.

Dissemination
The narrative report summarizing the data from the review 
will be disseminated in the public domain via publication in 
a relevant journal; circulation through the academic networks  
of review authors; and direct sharing to a team of researchers 
representing the University of Makerere in Uganda, Busitema 
University Faculty of Health Science in Uganda, Mbale Clini-
cal Research Institute, Save the Children and Stanford University 
who are preparing for a clinical trial on neonatal emollient  
therapy in Uganda.

Study status
As of 5 August 2021, we have developed and validated the abil-
ity of the search strategy to capture a set of articles of known 
relevance10, employed the search strategy to identify eligible  
articles, uploaded the titles and abstracts into Covidence soft-
ware, and completed an initial screening of titles and abstracts  
to identify articles for full-text review.

Discussion
The proposed scoping review aims to identify and describe 
common newborn skin care practices throughout Africa, 
with a focus on bathing, the application of oils and massage.  
It will also highlight gaps in current knowledge on newborn 
skin care practices in Africa. As the quality of the studies will 
not be assessed, commentary cannot be provided regarding  
the reliability of data extracted from selected studies.

We will reflect on the implications of the findings for the fea-
sibility and design of randomized controlled trials to exam-
ine the impacts of emollient therapy on survival, postnatal  
growth and neurodevelopment of very low birth weight infants 
in Africa. This review will support the planning of effective  
emollient intervention trials for newborn health in the future, 
particularly in sub-Saharan Africa. The evidence gaps identi-
fied by this review will also capacitate governments, funders, 
and researchers to refine their focus on neglected research  
areas and accelerate impact in newborn skin care interven-
tions in sub-Saharan Africa. This review also has the potential to 
equip policy makers and stakeholders with evidence to support  
the care of this high-risk group of very low birth weight infants 
in sub-Saharan Africa.

Data availability
No data are associated with this article.

Table 3. Electronic database searches. An illustrative draft of the table in which electronic database searches 
will be recorded.

Date of 
search

Electronic 
database

Keywords searched Number of 
studies retrieved

Number of 
studies selected

PubMed “neonatal massage” or “newborn massage”, 
AND “Africa”
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Thank you for the opportunity to provide a peer review report on your protocol for a scoping 
review of neonatal emollient therapy and massage practices throughout sub-Saharan Africa. The 
focus of the review is broad and is a large undertaking for which you are congratulated. The 
protocol overall articulates the scope and methods for the review, which are appropriate, 
however, there are some linkages missing for the reader. For example, the linkage between the 
rationale and review questions and outcomes. Increasing the clarity around these areas would 
enhance the protocol to allow replication by others. 
 
Presently the background/introduction discusses low birth weight and premature neonates in 
relation to infection and mortality linked with skin development and immature barrier function 
and that optimal skincare practices may offer interventions to address adverse outcomes. 
Additionally, emollient therapy may also promote growth, enhance neurodevelopmental 
outcomes and reduce hospital-acquired infection and mortality. Furthermore, cultural practices of 
the application of oils and other products and the effects of emollient therapy on newborn health 
are less known and the scoping review may address this area. The main objective of this scoping 
review is to create an accurate depiction of newborn skincare practices in Africa and the question 
addressing the objective is “what are the common newborn skincare practices throughout Africa, 
with a focus on bathing, the application of oils and other products, and massage?” The particular 
focus on bathing in this question warrants clarification in the introduction. 
 
The second research question “what is the reported impact of newborn skincare practices 
throughout Africa, for example, the impact of emollient therapy on newborn postnatal survival, 
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growth, infection and neurodevelopment?”, does not appear to align with the main objective and 
perhaps there is a need for a second objective. Alternatively, the main objective could be 
broadened to: identify an accurate depiction and the impact of newborn skincare practices in 
Africa; including bathing, emollients and their application? 
Newborn skin care practices are vast and while the inclusion and exclusion criteria for studies 
provides some restrictions to what practices are being considered for this review, the 
background/introduction does not provide the rationale for these. There is a lack of clarity to the 
suggested topical solutions of interest. For example, oils (how is this defined, and does it include 
any oil type applied to the newborn's skin?), other products (how is this defined and does this 
include traditional and commercially available products?), are emollients and other moisturisers 
excluded? Similarly, there is a lack of linkage or explanation of the relationship between bathing 
and emollient and massage; and growth and oil/emollient use. For the second question, while 
there is some rationale for emollient therapy in preterm infants, it is not clear what is meant by 
emollients for this review and as the review is focusing on all newborns (not just preterm 
newborns), the rationale for emollient therapy for all newborns and the outcomes is lacking. 
 
The protocol for this review would benefit from having definitions for the key terms and outcomes 
stated to increase clarity for future replication and research:

Newborn skin care practices (and to what time point. Does newborn mean neonate and 
therefore skincare practices within the first 28 days of life?). 
 

○

Emollient (could this term be used to describe any ointment, cream, oil and moisturisers?). 
 

○

Oil (if not included under emollient, then how is oil defined). 
 

○

Other products (to include any traditional/natural or commercial product). 
 

○

Massage (type of massage with or without the application of an emollient/oil). 
 

○

Postnatal survival (for this review it is not clear the length of time the term postnatal is 
referring to – this could be assumed to be 42 days post-birth, but stating this clearly would 
enhance the protocol/dataset at a later date). 
 

○

Growth (is this inferring weight and length, and/or head circumference) and how measured 
and over what time period. 
 

○

Infection (hospital-acquired only (could be very limiting to the Africa context, where 
homebirths occur and early discharge is common), local infection or laboratory-confirmed 
central infection or defined as reported in the individual studies). Over what time period. 
 

○

Neurodevelopment (time point for outcome measurement, how measured etc). 
 

○

The guiding queries is a helpful section for the reader, much of which is clearly articulated and of 
relevance for this broad topic. However, there is the potential to better align some of the content 
of these guiding queries to the outcomes in the review questions. For example, Questions 19-24 
appear focused on bathing (which links to the need for more rationale around bathing and the link 
with emollient therapy and massage practices) and cultural context. If the aim is to assess 
emollient practices including in the event of bathing that is fine, but this should be more related to 
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the timing between application and post bathing. Q21 is a little ambiguous in asking was anything 
applied to the skin after bathing, which alludes to bathing and the application of a product that 
may be relevant to emollient therapy and/or massage, but this is not clear. Furthermore, Question 
8 and the use of the term ‘substance’ is a little confusing and in this context does ‘substance’ 
substitute for oil, emollient and any other product? While the frequency of the application of the 
substance is being captured, the volume/amount is not which may also be important for 
outcomes. Further clarity around these guiding queries would enhance the ability for replication 
by others. 
 
Regarding the second research question and the impact of emollient therapy on survival, growth, 
infection and neurodevelopment – the guiding queries do not appear to be directed at these 
outcomes. Although Question 14 asks about the health impacts it is not clear what is being 
captured by this question for the purpose of addressing the review questions or objective.   
 
The search timeframe of 20 years would benefit from a rationale/justification. 20 years is a 
relatively long timeframe if the intent of the review is to determine contemporary practices. 
However, the timeframe may be very relevant if looking for changes over time or from when the 
first international Neonatal Guideline was published. Such a rationale would again increase the 
understanding of why this was done. This latest version of the protocol does not appear to have 
added the CINAHL database to be searched, a suggestion from the first reviewer, in which we 
agree as this would be an important database to capture top nursing literature which would be 
very relevant to the objective and questions for this scoping review.  
 
The current title of the scoping review implies the review is focused on emollient therapy and 
massage as opposed to aligning with the main objective which appears to be creating a depiction 
and the impact of newborn skincare practices in sub-Saharan Africa. Thus, a review of the title to 
reflect the objective of the review more accurately may be warranted. 
 
The undertaking of this scoping review is important and will be valuable in identifying gaps in the 
evidence and therefore future research needs. We hope our feedback on this review protocol 
assists in increasing the clarity of the review in order to enhance the reporting of outcomes and 
datasets.
 
Is the rationale for, and objectives of, the study clearly described?
Partly

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Partly

Are the datasets clearly presented in a useable and accessible format?
Partly

Competing Interests: No competing interests were disclosed.

Gates Open Research

 
Page 10 of 12

Gates Open Research 2021, 5:142 Last updated: 11 MAR 2022



Reviewer Expertise: Neonatology, neonatal nursing, neonatal skin development, injury and 
skincare, scoping review methods, qualitative and quantitative research methods.

We confirm that we have read this submission and believe that we have an appropriate level 
of expertise to confirm that it is of an acceptable scientific standard, however we have 
significant reservations, as outlined above.

Reviewer Report 07 March 2022

https://doi.org/10.21956/gatesopenres.14604.r31781

© 2022 Manasyan A. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Albert Manasyan   
1 University of Alabama at Birmingham, Birmingham, AL, USA 
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The protocol addresses a research question that may contribute to one of the top 3 contributors 
to neonatal mortality. I have only the following 2 comments/suggestions:

It may be interesting to understand if the location of birth impacts such practices - home 
deliveries having a higher chance of such practices versus facility deliveries. If this is of 
interest to the Investigators, this can be added to Table 2. 
 

1. 

For the second objective ("...reported impact of newborn care practices"), would the 
investigators be able to review clinical data (i.e., Abx treatment) and KMC practices when 
evaluating the findings?

2. 

 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Perinatal research, neonatal mortality, LMIC settings, primarily SSA).
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expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 02 September 2021

https://doi.org/10.21956/gatesopenres.14604.r31138

© 2021 Talbert A. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Alison W. Talbert   
KEMRI-Wellcome Trust Research Programme, Kilifi, Kenya 

The protocol addresses a topic that has been chosen for future research in sub-Saharan Africa. 
The rationale and methods for the proposed scoping review are well described and I have only 
minor comments to make:

On search strategy: have you considered searching CINAHL (Cumulative Index to Nursing 
and Allied Health Literature) database? There may be some relevant publications there. 
 

○

Remember to include details of studies excluded after full text review with reasons for 
exclusion as an appendix to the final review

○

 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Paediatrics, epidemiology, nutrition

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.
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