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Abstract
Introduction. The extreme fragility of neonatal skin, particularly 
in extremely preterm infants, underscores the need for effective 
preventive measures. This study aims to validate and design a 
decalogue for the prevention of dependency-related skin lesions 
(DRSL) in the neonatal population, based on existing consensus 
documents.
Methods. The Delphi method was employed to validate the 
content of the decalogue through expert consultation across 
Spain. Key criteria—including relevance, clarity, ambiguity, 
simplicity, satisfaction, and applicability—were assessed using a 
4-point Likert scale and a 10-point scale, with a 75% agreement 
threshold for validation. Descriptive statistics were used to 
analyze responses. Items not meeting the threshold were revised 
based on qualitative feedback and re-evaluated. The final list of 
interventions was established through consensus in the second 
round.
Results. A total of 23 experts participated in the first round, and 
20 in the second. Across both rounds, all items were validated 
with a high level of agreement. In the second round, all items 
exceeded 85% agreement for relevance, clarity, ambiguity, and 
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simplicity. The average satisfaction (9.36–9.47) and applicability 
(9.09–9.42) revealed a high level of agreement concerning the 
clinical applicability of the Decalogue. The decalogue outlines 
essential measures for preventing DRSL in neonates, including 
risk assessment, postural changes, the use of specialized 
pressure-relieving surfaces, and monitoring of device-related 
pressure points. It also highlights the importance of tailored 
skin care based on neonatal maturity and the need for thorough 
documentation of preventive interventions.
Discussion. Consensus achieved via the Delphi process 
substantiates the Decalogue’s capacity to effectively articulate 
key preventive strategies with clarity and brevity. Moreover, 
its implementation will foster evidence-based care practices, 
ultimately enhancing the quality of care in neonatal units. 
However, ongoing efforts are required to further improve 
DRSL prevention and continuously update strategies in light of 
emerging evidence.

Keyword: Pressure Injuries, Prevalence, Risk Factors, Neonatal 
Nursing, Infant, Newborn

Introduction

The prevention of dependency-related skin 
lesion (DRSL) in neonates is a critical challenge 
in neonatal care, given the unique vulnerability 
of this population. These injuries result from 
factors such as prolonged pressure, shear, 
friction, and moisture, which compromise tissue 
perfusion and lead to cellular damage.1,2 Despite 
advancements in neonatal care and technology, 
pressure injuries remain a significant concern, 
with reported incidence rates of approximately 
3% in neonates1,2 and as high as 25–43% in 
neonatal intensive care units (NICUs).3–5

The anatomical and physiological 
characteristics of neonates heighten their 
susceptibility to these injuries. The skin of 
newborns, particularly preterm infants, is 
immature, featuring a thin epidermal barrier 
and limited cohesion between dermal and 
epidermal layers. As the first line of defense 
against pathogens, the skin plays a crucial role 
in maintaining homeostasis by minimizing 
unnecessary fluid losses and preventing 
electrolyte imbalances.1,6

Moreover, the use of medical devices such as 
endotracheal tubes, catheters, and oximetry 
sensors are associated with 50–70% of DRSL 
cases in neonatology.2,3,7 This issue not only 
affects the quality of life of neonates—causing 

pain, stress, infections, long-term scarring, and 
prolonged hospitalization—but also presents 
challenges for healthcare systems due to the 
associated costs and complications. These 
include neurodevelopmental impairments, as 
exposure to pain and stressful conditions can 
disrupt brain maturation and connectivity, 
particularly in the white and grey matter, as well 
as in thalamic regions. This underscores the 
urgent need for effective preventive strategies.3,8

The lack of consensus on best practices for 
preventing these injuries is reflected in the 
variability of current strategies. Although risk 
assessment tools such as the Neonatal Skin Risk 
Assessment Scale (NSRAS) and the Braden Q 
Scale exist, their implementation and impact 
remain inconsistent.9,10 Similarly, preventive 
strategies such as mobilization, kangaroo care, 
the use of pressure-redistributing surfaces, 
and moisture control have demonstrated 
effectiveness, yet their application does not 
always follow a standardized, evidence-based 
approach.3,9–12 This heterogeneity impacts the 
quality of care provided and has consequences on 
health outcomes; therefore, this study employs 
the Delphi process to identify and prioritize the 
recommendations.

Given the vulnerability of neonates and the 
importance of establishing specific, evidence-
based care measures, it is essential not only to 
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identify current practices for the prevention 
of dependency-related skin injuries but also to 
consolidate them into a clear and accessible set 
of recommendations. The primary objective of 
this study was to design and validate a decalogue 
for the prevention of dependency-related skin 
lesions in the neonatal population, based on 
existing consensus documents developed by the 
skin care working group of the Spanish Society of 
Neonatal Nursing and the Upppediatria scientific 
group, as well as on the most recent literature. 
This decalogue aims not only to standardize best 
practices but also to serve as an easy-to-read 
reference tool, synthesizing the evidence into 
a concise format for healthcare professionals. 
By promoting safe and effective care that 
minimizes the risk of injury, it seeks to improve 
the quality of life of hospitalized neonates. Given 
the relevance of this issue, the study focused 
on validating and designing a decalogue for the 
prevention of dependency-related skin lesions 
(DRSL) in the neonatal population based on 
existing consensus documents.

Methods

The Delphi methodology was employed 
through an expert consultation process to 
validate the content of the decalogue. The 
ACcurate Consensus Reporting Document 
(ACCORD) guidelines for reporting consensus 
methods in biomedicine were followed. The 
study was structured into three distinct phases: 
development of the initial questionnaire, 
composition of the expert panel, and an 
electronic survey using the e-Delphi panel.13

Development of the Initial Questionnaire
The initial questionnaire was designed 

following a comprehensive review of up-to-
date clinical guidelines, consensus statements, 
systematic reviews, and original research focused 
on neonatal skin care and prevention of DRSL. 
A systematic search was conducted in databases 
(PubMed, TripDatabase, and GuíaSalud), 
institutional repositories (GuíaSalud, NICE), and 
scientific society libraries. A thematic synthesis 
of key preventive strategies was conducted, with 
inclusion criteria based on clinical relevance, 
recurrence in the literature, and alignment with 
current neonatal care standards. Terminology was 
standardized using internationally recognized 
nomenclature (e.g., “medical adhesive-related 

skin injury,” “moisture-associated skin damage,” 
“family-centered care”). The preliminary items 
were grouped into three conceptual domains—
assessment, prevention, and management—
based on an integrated approach to neonatal 
care. This classification was informed by 
theoretical models of clinical risk management 
and the prevention of adverse events, ensuring 
coherence with established frameworks in 
neonatal practice. Organizing the items in this 
way enhanced the applicability of the decalogue 
in clinical protocols and facilitated its structured 
inclusion in the Delphi questionnaire, supporting 
its practical adoption in neonatal units.

Sample and Participants
A multidisciplinary panel of 20 experts, 

including neonatal nurses, university professors, 
and clinical researchers, was invited to participate. 
All panellists were members of the Upppediatria 
Group and/or the skin care working group of the 
Spanish Society of Neonatal Nursing. Experts were 
selected based on their experience in neonatal care 
and their knowledge of dependency-related skin 
lesions (DRSL). The inclusion criteria required 
more than 10 years of experience in neonatal care 
or at least 5 years of experience as a specialist 
paediatric nurse. In line with methodological 
considerations described by Hasson et al.14, a 
sample of 20 participants was deemed sufficient 
to ensure representativeness while maintaining 
manageability of data analysis. Additionally, 
a pilot test of the initial questionnaire was 
conducted with four neonatal care professionals 
to assess item clarity, terminology, and technical 
operability before initiating the Delphi rounds.

Delphi Rounds
The electronic survey was distributed via email, 

and responses were collected using a LimeSurvey 
database. Panellists were given two weeks per 
round to complete the survey. Intermediate 
results were analysed within one week, and 
aggregated, anonymised feedback (including 
median scores and interquartile ranges) was 
shared with participants. To maximise response 
rates, reminders were sent to non-respondents.

The study was conducted over four weeks, from 
December 2023 to January 2024. In both rounds, 
the objective was to establish content validity for 
each item. Participants independently evaluated 
relevance, clarity, ambiguity, and simplicity 
using a 4-point Likert scale:
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1 = Not simple, unclear, irrelevant, or ambiguous
2 = Requires revision
3 = Requires minor revision
4 = Very relevant, clear, concise, and simple

Items achieving ≥75% agreement advanced to 
the next round, while those below this threshold 
were revised or eliminated. To facilitate a 
confidential exchange of opinions, an open-
ended section was included at the end of each 
question set.

Additionally, satisfaction and applicability of 
the decalogue were assessed in each round using 
a Likert scale (1 = worst, 10 = best). Consensus 
was defined as ≥75% agreement across all items. 
Following recommendations from the scientific 
literature15–17, the expert panel also evaluated 
the content of the decalogue for subsequent 
calculation of the Content Validity Index (CVI) 
using Aiken’s V statistic.18

Data Analysis
A descriptive analysis was performed to 

characterise the expert panel. The percentage 
of agreement (PA%) was used to determine the 
inclusion of items in the decalogue, defined as 
the proportion of responses rated as 3 (minor 
revision) or 4 (strongly agree). Consensus was 
established if PA% was ≥75%.

Mean and standard deviation (SD) were 
used to describe the central tendency and 
data dispersion. Data analysis was conducted 
using IBM SPSS Statistics 28.0.1.1. Qualitative 
comments were categorised thematically to 
identify recurring suggestions and areas of 
disagreement.

A freely available software developed by 
Merino et al. using Visual Basic 6.0 (Microsoft©, 
Washington)18 was used to calculate Aiken’s V 
and confidence intervals.

Ethical Considerations
All participants provided informed consent 

for the processing of their personal data, and 
the confidentiality of their responses was 
maintained throughout the study.

Results

A total of nineteen scientific papers were 
reviewed, including two clinical practice 
guidelines, four consensus documents, six 
systematic reviews, and seven original research 

papers. As a result of this literature review, a 
decalogue of recommendations covering ten key 
domains was developed.

The identification of the ten key domains 
comprising the clinical decalogue was based on 
a synthesis of recommendations derived from a 
comprehensive review of the scientific literature, 
including clinical practice guidelines, consensus 
statements, systematic reviews, and original 
research articles. These recommendations were 
thematically categorized and organized into 
an initial framework of functional domains. 
To minimize potential bias from a priori 
assumptions, domain validation was conducted 
through a Delphi consensus process involving 
clinical experts. Each item was independently 
evaluated, with participants invited to suggest 
modifications or propose additional perspectives 
through open commentary. This methodological 
approach ensured that the final domains 
reflected a consensus-driven and evidence-
based framework, rather than solely the initial 
perspective of the research team.

Two rounds of consultation were conducted, 
involving 23 experts, of whom 20 participated 
in both rounds. The expert panel included 
professionals with extensive experience in 
neonatal care. Table 1 presents the background 
and experience of the expert panel. Of the total 
number of participants who met the inclusion 
criteria, 73.9% had more than 10 years of 
experience in neonatology, 26.1% held a master's 
degree in neonatology, and 87% were pediatric 
specialists. Additional qualifications included 
doctoral degrees, expertise in skin lesions, and 
more than 15 years of clinical experience in 
neonatology.

Table 1. Characteristics of the expert panel (n = 23).

Characteristic n, (%)

Master’s degree in Neonatology 6 (26,1)

Expert in Neonatology 3 (13)

Specialist in Paediatric Nursing 20 (87)

Continuing education in Neonatology 13 (56,5)

PhD in Neonatology 1 (4,3)

Master’s Degree in Skin Lesions 2 (8,7)

Continuing Education in Skin Lesions 10 (43,5)

PhD in Skin Lesions 1 (4,3)

Experience in Neonatology (>15 years) 13 (56,5)

University teaching (>10 years) 3 (13)
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In the first round, the mean validation 
score across all criteria was 3.821 (SD = 0.031), 
increasing to 3.95 (SD = 0.058) in the second 
round. Table 2 illustrates the evolution of 
validation scores across the four criteria between 
both consultation rounds.

Table 2. Evolution of Validation Criteria over 
Consultation Rounds.

Criteria Round 1 Round 2

Relevance 3,827 4

Clarity 3,827 4

Ambiguity 3,779 3,9

Simplicity 3,852 3,9

The percentage of agreement for each criterion 
and item is detailed in the Table 3, as shown 
on the right-hand side of the table. All items 
exceeded 85% agreement in terms of relevance, 
clarity, ambiguity, and simplicity, with scores 
ranging between 3 (requires minor revision) and 
4 (do not modify).

The first-round assessment of the Content 
Validity Index (CVI) for the Decalogue 
demonstrated high validity across all evaluated 
dimensions. The total CVI scores indicated 
strong expert agreement on the relevance (0.94), 
clarity (0.94), ambiguity (0.92), and simplicity 
(0.95) of the proposed recommendations. Among 
the individual items, the highest CVI scores 
were observed for recommendations related to 
protecting the skin from clinical devices and 
adhesives (relevance: 1.00) and ensuring regular 
postural changes (simplicity: 1.00), reflecting a 
consensus on their critical importance.

Table 3. Content validity index (CVI) Round 1 and Percentage of Agreement (Score 3 or 4) for Each Item and 
Round (R1 and R2)
1. Age and Care Plans

Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.91 [0.29] 0.97 0.89 - 0.99 100% 100%
Clarity 3.78 [0.52] 0.92 0.84 - 0.96 95,6% 90%

Ambiguity 3.87 [0.46] 0.95 0.87 - 0.98 95,6% 85%

Simplicity 3.78 [0.52] 0.92 0.84 - 0.96 95,6% 90%

2. Regular Assessment
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.70 [0.70] 0.90 0.80 - 0.95 86,9% 100%
Clarity 3.83 [0.58] 0.94 0.86 - 0.97 91,3% 100%

Ambiguity 3.65 [0.83] 0.88 0.78 - 0.93 86,9% 95%

Simplicity 3.78 [0.60] 0.92 0.84 - 0.96 91,3% 95%

3. Postural Changes
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.87 [0.34] 0.95 0.87 - 0.99 100% 100%
Clarity 3.87 [0.46] 0.95 0.87 - 0.99 95,6% 100%

Ambiguity 3.87 [0.46] 0.95 0.87 - 0.99 95,6% 100%

Simplicity 4 [0] 1 0.94 - 1 100% 100%

4. Skin-to-Skin and FCC/DC
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.83 [0.39] 0.94 0.86 - 0.97 100% 100%
Clarity 3.91 [0.29] 0.97 0.89 - 0.99 100% 100%

Ambiguity 3.87 [0.46] 0.95 0.87 - 0.99 95,6% 100%

Simplicity 3.87 [0.63] 0.95 0.87 - 0.99 95,6% 100%
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5. Special support surfaces
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.52 [0.67] 0.84 0.73 - 0.90 91,3% 100%
Clarity 3.83 [0.39] 0.94 0.86 - 0.97 100% 100%

Ambiguity 3.70 [0.76] 0.90 0.80 - 0.95 91,3% 100%

Simplicity 3.91 [0.42] 0.97 0.89 - 0.99 95,7% 100%

6. Skincare and moisturisation
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.74 [0.62] 0.91 0.82 - 0.95 91,3% 100%
Clarity 3.83 [0.49] 0.94 0.86 - 0.97 95,7% 100%

Ambiguity 3.74 [0.69] 0.91 0.82 - 0.95 95,7% 95%

Simplicity 3.96 [0.21] 0.98 0.92 - 0.99 100% 95%

7. Humidity Control
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.87 [0.46] 0.95 0.87 - 0.99 95,7% 100%
Clarity 3.78 [0.60] 0.92 0.84 - 0.96 91,3% 100%

Ambiguity 3.61 [0.78] 0.86 0.77 - 0.93 91,3% 100%

Simplicity 3.74 [0.75] 0.91 0.82 - 0.95 91,3% 95%

8. Nutritional Assessment and Breastfeeding
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.87 [0.34] 0.95 0.87 - 0.99 100% 95%
Clarity 3.83 [0.49] 0.94 0.86 - 0.97 95,7% 100%

Ambiguity 3.78 [0.67] 0.92 0.84 - 0.96 95,7% 95%

Simplicity 3.91 [0.29] 0.97 0.89 - 0.99 100% 100%

9. Device Protection
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 4 [0] 1 0.94 - 1 100% 100%
Clarity 3.83 [0.49] 0.94 0.86 - 0.97 95,7% 100%

Ambiguity 3.87 [0.46] 0.95 0.87 - 0.99 95,7% 95%

Simplicity 3.83 [0.49] 0.94 0.86 - 0.97 95,7% 95%

10. Documentation 
Content validity index (CVI) Round 1 Percentage of Agreement

M [SD] CVI CI 95% R1 R2

Relevance 3.96 [0.21] 0.98 0.92 - 0.99 100% 100%
Clarity 3.78 [0.52] 0.92 0.84 - 0.96 95,7% 100%

Ambiguity 3.83 [0.49] 0.94 0.86 - 0.97 95,7% 100%

Simplicity 3.74 [0.54] 0.91 0.82 - 0.95 95,7% 100%

CVI total of the Decalogue
M [SD] CVI CI 95%

Relevance 3.82 [0.14] 0.94 0.85 - 0.97
Clarity 3.82 [0.04] 0.94 0.85 - 0.97

Ambiguity 3.77 [0.10] 0.92 0.83 - 0.96

Simplicity 3.85 [0.09] 0.95 0.87 - 0.98
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Conversely, the recommendation concerning 
the selection of special support surfaces received 
the lowest relevance score (0.84), highlighting 
the need for further refinement. (see Graphic 1 
and Table 3).

Graph 1. Content Validity Index (V Aiken) for each 
item and the total of the decalogue in Round 1.

Although all items met the established 
consensus threshold, some were slightly 
reworded based on the qualitative feedback 
provided by the expert panel during the first 
Delphi round. Regarding overall satisfaction 
with the decalogue, the mean score was 9.35 
(SD = 0.885) in the first round, increasing to 9.47 
(SD = 0.679) in the second round (see Graphic 2). 
Similarly, the applicability score improved from 
9.09 (SD = 1.083) to 9.42 (SD = 0.607) (see Graphic 
3). 

Table 4 presents the modifications made to the 
wording of certain items after the first round, 

based on the qualitative feedback provided by the 
panel, with the aim of enhancing the precision, 
clarity, or applicability of the recommendations.

Graph 2. Applicability of the Decalogue (N = 20)
Rating from 1 to 10.

Graph 3. Satisfaction with the Decalogue (N = 20). 
Rating from 1 to 10.

Table 4. Percentage of agreement (score 3 or 4) for each item and round (R1 or R2).

1st Round (N 23) Mean 
PA% 2nd Round (N 20) Mean 

PA% 

DRSL does not depend on age but on the level of dependency. All 
vulnerable individuals may be at risk. 96,7

Design and implement standardised care plans to prevent DRSL, 
promoting continuous professional training. DRSL does not depend on 
age but on the level of dependency.

91,25

Regularly assess the risk of DRSL using validated and appropriate tools 
(e.g., e-NSRAS). 89,1 Regularly assess the risk of DRSL using validated and appropriate tools. 97,5

Ensure regular postural changes, monitoring skin condition and high-
risk areas. 97,8 Ensure regular postural changes, monitoring skin condition and high-

risk areas. 100

Encourage skin-to-skin contact and promote family-centered care (FCC) 
and developmental care (DC). 97,8 Encourage skin-to-skin contact and respect family-centered care (FCC) 

and developmental care (DC). 100

Select the appropriate Special support surfaces to redistribute pressure 
according to the pathology and risk level of neonatal patients. 94,58 Select the appropriate Special support surfaces to redistribute pressure 

according to the pathology and risk level of neonatal patients. 100

Provide appropriate skincare and moisturisation based on the 
corrected gestational age and skin maturity status. 95,68 Provide appropriate skincare and moisturisation based on the 

corrected gestational age and skin maturity status. 97,5

Controls excess humidity. Mixed incontinence, drains, and 
condensation in tubes contribute to skin damage. Nappy rash is the 
primary DRSL.

92,40
Controls excess humidity. Identify and manage excessive moisture 
sources affecting the skin: mixed incontinence, drains, condensation in 
tubes, etc. Nappy rash is the primary DRSL.

98,75

Assess nutritional status and promote breastfeeding, as adequate 
nutrition and breastfeeding reduce DRSL risk. A well-nourished 
neonate has a lower risk of developing new injuries.

100 Assess nutritional status and promote breastfeeding, as adequate 
nutrition and breastfeeding reduce DRSL risk. 100

Protect the skin from clinical devices and adhesives. Non-invasive 
ventilation (NIV), invasive mechanical ventilation (IMV), vascular 
access, and diagnostic sensors are major causes of medical adhesive-
related skin injuries (MARSI) and pressure injuries in neonatal patients.

96,78

Protect the skin from clinical devices and adhesives. Non-invasive 
ventilation (NIV), invasive mechanical ventilation (IMV), vascular 
access, and diagnostic sensors are major causes of MARSI and pressure 
injuries in neonatal patients.

97,50

Record all injuries, assessments, risk factors, and preventive measures 
to generate epidemiological indicators and scientific evidence. Include 
paediatric and neonatal patients in epidemiological studies in all 
hospitals where they are treated. Ignoring this is not an option.

96,78
Record all injuries, assessments, risk factors, and preventive measures 
to generate epidemiological indicators and scientific evidence, as well 
as for cost-effective management.

100
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After the literature review and two rounds of 
expert consultation, the final decalogue for the 
prevention of dependency-related skin lesions 
(DRSL) in neonates was established:

• Design and implement standardised 
care plans to prevent DRSL, promoting 
continuous professional training. DRSL 
does not depend on age but on the level of 
dependency.

• Regularly assess the risk of DRSL using 
validated and appropriate tools.

• Ensure regular postural changes, 
monitoring skin condition and high-risk 
areas.

• Encourage skin-to-skin contact and 
promote family-centered care (FCC) and 
developmental care (DC).

• Select the appropriate Special support 
surfaces to redistribute pressure according 
to the pathology and risk level of neonatal 
patients.

• Provide appropriate skincare and 
moisturisation based on the corrected 
gestational age and skin maturity status.

• Controls excess humidity. Mixed 
incontinence, drains, and condensation 
in tubes contribute to skin damage. Nappy 
rash is the primary DRSL.

• Assess nutritional status and promote 
breastfeeding, as adequate nutrition and 
breastfeeding reduce DRSL risk.

• Protect the skin from clinical devices and 
adhesives. Non-invasive ventilation (NIV), 
invasive mechanical ventilation (IMV), 
vascular access, and diagnostic sensors are 
major causes of medical adhesive-related 
skin injuries (MARSI) and pressure injuries 
in neonatal patients.

• Record all injuries, assessments, risk 
factors, and preventive measures to 
generate epidemiological indicators and 
scientific evidence, as well as for cost-
effective management.

Discussion

With the participation of a group of healthcare 
professionals with expertise in skin care in 
the neonatal population, this study selected 
the ten main domains to be considered in the 
prevention of dependency-related skin lesions 
(DRSL). After two Delphi rounds, in which 

experts blindly assessed each other, high validity 
values were obtained, demonstrating a strong 
level of consensus. Until this study, prevention 
had been approached as separate interventions 
depending on the type of skin lesion (pressure 
injuries, friction injuries, or humidity-related 
injuries). However, this project has designed and 
validated a decalogue of recommendations for 
the prevention of DRSL.19–21 

When designing a comprehensive skin care 
plan for hospitalized neonatal patients, it is 
necessary to rely on validated tools, guidelines, 
and protocols, agreed upon by experts in 
neonatal skin care, to prevent the occurrence 
of skin lesions.19–21 In neonatal care, multiple 
skin care practices have been identified without 
solid scientific evidence, often depending on the 
cultural, social, or healthcare context in which 
clinical care is provided. To ensure that essential 
knowledge on neonatal skin care reaches 
healthcare professionals, recommendations 
should be clearly formulated to facilitate 
understanding, emphasizing the main guidelines 
and instructions to be followed.22–24

A neonatal patient is exposed to multiple 
interventions aimed at diagnosis and treatment. 
Not all procedures necessarily place the 
neonate at high risk of developing skin lesions. 
It is therefore essential to identify the key 
risk factors. The use of assessment tools, 
whether risk prediction tools—such as scales 
for assessing pressure injury risk19,20,22,25–27 —or 
diagnostic tools—such as scales for evaluating 
diaper dermatitis 28 —can help to reduce both the 
incidence and severity of skin lesions.29 

Different authors argue that, to reduce DRSL 
rates, healthcare teams trained in prevention 
should be in place, with specific roles dedicated 
to identifying, reporting, and monitoring skin 
lesions associated with risk factors, such as 
clinical devices.19,20,30 However, the presence of 
specialized teams or protocols alone does not 
necessarily reduce the incidence of injuries 
without intensive and continuous training. 
Visscher31 concluded that the establishment 
of a specialized lesion detection team resulted 
in a slight decrease in incidence, although the 
impact was limited due to the number of factors 
involved in skin lesion development.

For the reduction of DRSL to be significant and 
sustainable, the scientific literature suggests that, 
in addition to having an action guide, it is essential 
to prioritize key interventions that have proven 
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effective. Jani21 supports the implementation of 
a local care guide, as suggested by other authors, 
but emphasizes the need to assess skin condition 
every four hours to prevent skin lesions.

The acquisition, availability, and use of medical 
devices, and inappropriate use may increase 
the risk of skin damage in neonates. Munson32 
highlights that while these medical devices 
are widely utilized in neonatal units, there 
are no standardized protocols governing their 
application frequency or removal, which poses a 
potential risk to neonatal skin integrity. Similarly, 
Lund33 reinforce the need for evidence-based, 
standardized protocols for neonatal skincare.

Since scientific evidence on the use of 
topical medical products (dressings, biological 
adhesives, solutions, creams, or sprays) in 
neonates is very scarce, with low potency and 
significant limitations34,35, it is essential to 
recognize and investigate both the characteristics 
of these products and the preferences of 
healthcare professionals, depending on the care 
context (critical or intermediate care).36 Boswell37 
observed that, anecdotally, neonatal nurses 
prefer transparent polyurethane dressings 
instead of hydrocolloid dressings for tube and 
probe fixation. However, the study found no 
significant differences in effectiveness between 
the two dressings in reducing skin lesions of the 
MARSI type.

If we analyze one of the devices most frequently 
associated with skin lesions in hospitalized 
neonatal patients, such as non-invasive 
mechanical ventilation (NIV), we observe 
uncertainties in skin care and a need to adapt 
recommendations to the specific context of each 
center. Healthcare professionals must recognize 
that neonates on NIV are at high risk of pressure 
injuries, friction injuries, and humidity-related 
injuries.24,38–40 Therefore, they must receive 
consistent training in the main prevention 
measures, which include individualized selection 
of the interface38,41 , rotation of interfaces39,42, 
correct fixation techniques43, and selection of 
appropriate protective dressings.44

Nie45 propose a set of recommendations for 
the prevention of pressure injuries in pediatric 
patients. While their work aligns with our 
study in its focus on preventive measures, key 
methodological differences set the two apart. 
Our decalogue extends beyond pressure injuries 
to encompass all DRSL in neonates, addressing 
a broader spectrum of skin damage associated 

with neonatal care. Additionally, unlike Nie45, 
our study employs a rigorous validation process 
through expert consensus using the Delphi 
methodology, ensuring a high level of agreement 
on each recommendation. Furthermore, our 
analysis incorporates the Content Validity Index 
(CVI) to assess the clarity, relevance, ambiguity, 
and simplicity of each item, providing a 
quantitative measure of the decalogue’s 
robustness. Another notable distinction is our 
strong emphasis on family-centered care and 
skin-to-skin contact as key preventive strategies, 
which are not as prominently discussed in the 
compared study. These differences highlight the 
need for validated, consensus-based guidelines 
tailored to neonatal care, ensuring their clinical 
applicability and effectiveness in preventing 
DRSL.

Various scientific societies, both in the wound 
care field (SEHER, GNEAUPP, EPUAP, EWMA, 
Upppediatria) and in neonatal care (Sociedad 
Española de Enfermería Neonatal, Association 
of Women’s Health, Obstetric and Neonatal 
Nursing, Società Italiana di Neonatologia 
Infermieristica), are making significant efforts 
to compile and disseminate the most current 
scientific evidence on the prevention of neonatal 
skin lesions. However, this information is often 
scattered across guidelines and consensus 
documents, which hinders rapid and effective 
access to key recommendations. The creation of 
simplified compilations, such as the prevention 
decalogue validated by experts, could facilitate 
intensive and continuous training of healthcare 
professionals in neonatal skin care. As supported 
by the scientific community, such resources 
would allow professionals to recognize, 
understand, and correctly implement prevention 
strategies, ultimately reducing the incidence of 
skin lesions.6,46–50

This study presents certain limitations that 
should be considered when interpreting the 
results. First, the expert panel was composed 
primarily of professionals affiliated with 
scientific societies and working groups 
specializing in neonatal care, which may have 
biased responses towards recommendations 
with stronger consensus within these groups. 
Additionally, although robust in reaching a 
consensus, the Delphi methodology relies 
heavily on active participation, and a reduction 
in the number of experts across rounds could 
limit the diversity of opinions. 

Another important limitation is that the 
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decalogue’s validation was based exclusively on 
expert opinions, without preliminary clinical 
trials to assess its real impact on DRSL prevention. 
Furthermore, as August highlighted in his review, 
terminology inconsistencies regarding neonatal 
skin lesions complicate unified diagnoses and 
treatment approaches, representing another 
challenge in achieving consensus.

Despite these limitations, the decalogue offers 
a practical and applicable guide for healthcare 
professionals working in neonatal care units. Its 
high scores in relevance, clarity, ambiguity, and 
simplicity criteria support its implementation in 
different clinical contexts. The recommendations 
provided align with current evidence and are 
designed to be adaptable according to the specific 
needs of each neonatal center. Additionally, 
the decalogue serves as an educational tool 
for training new professionals and promoting 
standardized neonatal skin care practices at a 
national level.

This study establishes a foundation for future 
research in several areas. First, multicenter 
clinical studies are necessary to assess whether 
the integration of the decalogue into continuous 
education programs and its dissemination 
among healthcare professionals contribute to 
a reduction in neonatal DRSL incidence. These 
studies should incorporate clinical indicators, 
such as skin lesion prevalence, as well as patient- 
and family-centered outcomes, including pain 
levels and length of hospitalization.

Furthermore, the economic impact of 
implementing the decalogue in neonatal units 
could be investigated. Finally, the development 
of digital tools to facilitate the application, 
monitoring, and documentation of the 
decalogue’s recommendations could represent a 
promising area for further research.

Clinical Implications
This validated decalogue will facilitate that 

training interventions to prevent dependency-
related skin lesions in newborns aimed at health 
professionals contain the ten basic key points 
validated by a panel of experts.

Conclusions

This study facilitated the design and validation 
of a decalogue for the prevention of dependency-
related skin lesions (DRSL) in neonates through 
a Delphi process with experts. The results 

show a high level of consensus regarding the 
relevance, clarity, applicability, and simplicity of 
the included recommendations. The decalogue 
serves as a practical guide that can support 
healthcare professionals in enhancing neonatal 
care quality and reducing the incidence of DRSL.

Despite its limitations, the decalogue is 
presented as a valuable tool for standardizing 
best practices across neonatal units, whether 
critical, intermediate, or basic care settings. Its 
implementation and assessment in real clinical 
environments are strongly recommended, 
alongside further studies to validate its 
effectiveness and long-term applicability.
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