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Abstract
Objective: To build and validate the content and appearance of a graph protocol and a checklist for patient 
safety assessment in the Neonatal Intensive Care Unit.

Methods: This is a methodological research, developed from March to September 2018, under construction 
of a protocol and a checklist and content and appearance validation. The Delphi technique was used to assess 
the instruments, and agreement among judges was measured by the Content Validity Coefficient. The item 
with more than 80% agreement was considered valid.

Results: The instruments presented a content validity coefficient of 0.97 in the second Delphi round, for 
content validity. The general estimate of the appearance validation instruments was 0.99 in Delphi II. After 
inclusion of suggested changes, all judges recommended the use of the protocol and the checklist.

Conclusion: The protocol and the checklist were considered valid and its use constitutes an important means 
to verify the conditions that compromise a safe newborn care.

Resumo 
Objetivo: Construir e validar conteúdo e aparência de um protocolo gráfico e checklist para a avaliação da 
segurança do paciente em unidade de terapia intensiva neonatal.

Métodos: Pesquisa metodológica, desenvolvida no período de março a setembro de 2018, em duas etapas: 
construção do protocolo e checklist, e validação de conteúdo e aparência. Utilizou-se a técnica Delphi para 
avaliação das ferramentas, e o consenso entre os juízes foi mensurado pelo Coeficiente de Validade de 
Conteúdo. Considerou-se válido o item com mais de 80% de concordância.

Resultados: Os instrumentos apresentaram Coeficiente de validade de conteúdo de 0,97 na segunda rodada 
Delphi, para validade de conteúdo. A estimativa geral dos instrumentos para validação de aparência foi de 
0,99 na Delphi II. Após inclusão de alterações sugeridas 100% dos juízes recomendaram o uso do protocolo 
e do checklist.

Conclusão: O protocolo e o checklist foram considerados válidos e sua utilização constitui importante meio 
para verificar as condições que comprometem o cuidado seguro ao neonato.

Resumen 
Objetivo: Construir y validar contenido y la apariencia de un protocolo gráfico y de una checklist para la 
evaluación de la seguridad del paciente en una unidad de cuidados intensivos neonatal.

Métodos: Investigación metodológica, desarrollada en el período de marzo a septiembre de 2018, en dos 
etapas: construcción del protocolo y de una checklist, y validación de contenido y apariencia. Se utilizó la 
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Introduction

The incorporation of quality in health and patient 
safety (PS) to care practices in health services brings 
the need to develop performance monitoring strate-
gies that help management decision-making.(1)

One of the control mechanisms for compliance 
with these requirements is the assessment of health 
quality, defined as a continuous investigation to 
detect and correct deviations from the standards 
found early, allowing the improvement of assessed 
processes.(2)

Among the health quality assessment ap-
proaches, the most used model in the world is the 
Donabedian model, which comprises a systemic 
structure and establishes the triad “structure-pro-
cess-result” as a conceptual model that favors the 
extraction of data by categories. The “structure” 
highlights the context of infrastructure analysis and 
organizational characteristics, the “process” involves 
the delivery of care itself, and the “result” represents 
the effect of care on the health status of patients or 
populations.(2)

This model can be applied in different health 
contexts to systematize the analysis of assessed re-
quirements and generate inferences regarding quali-
ty of care.(2) In this sense, it is possible to use specific 
PS requirements, as a fundamental and inseparable 
dimension of quality in health, due to its global 
priority and important impact on the reduction of 
failures related to care.(3)

One way to systematize the assessment of quali-
ty of care and PS is using technological instruments 
such as protocols and checklists, which increase as-
sessment reliability and reliability, as they are based 
on valid scientific evidence. The development and 
implementation of these instruments have been re-
current in order to provide safer care and reduce 
harm to patients.(1,4)

The use of these instruments represents a re-
source of hard light technology that favors the plan-
ning of interventions and provides security to pro-
fessionals for decision-making. The construction of 
technologies for the assessment of care processes are 
in evidence and support the implementation of safe 
practices that contribute to the quality of individual 
and collective care.(1,4,5)

Under this logic, it is plausible to use proto-
cols and checklists that support the assessment of 
specific quality criteria in health and PS in critical 
care units, such as the Neonatal Intensive Care Unit 
(NICU). This environment demands specialized 
attention, complex technologies and an agile and 
assertive practice on the part of the team, due to 
the profile of admitted patients (mostly premature, 
with low birth weight, who present complications 
of the gestational period or childbirth).(6)

Newborns admitted to the NICU are at high 
risk for adverse events, with the potential for signifi-
cant harm. In some cases, the damage rate can range 
from 10 to 15%, with a higher proportion for those 
with low birth weight. Among the main causes are 
inadequate medication management, healthcare-as-
sociated infections (HAI), invasive procedures, mis-
identifications, skin lesions due to skin immaturity, 
nasal lesions caused by non-invasive ventilation, 
among others.(7,8) These conditions can be reduced 
with the adherence of preventive measures incorpo-
rated into daily life.(8,9) 

In this context, it is considered that neonatal PS 
should be a priority for health systems, due to the 
serious family, social, individual and economic im-
plications related to preterm birth.(8,9)

In light of this perspective, it is considered that 
the assessment of health services, especially in the 
NICU, through standardized instruments, can sub-
stantially contribute to harm-free care, and thus 
support the implementation of interventions fo-

técnica Delphi para la evaluación de las herramientas y el consenso entre los jueces medido por medio del Coeficiente de Validez de Contenido. Se consideró 
válido el ítem con más del 80 % de consenso.

Resultados: Los instrumentos presentaron un Coeficiente de validez de contenido del 0,97 en la segunda ronda Delphi, para validez de contenido. La 
estimación general de los instrumentos para validación de la apariencia fue del 0,99 en Delphi II. Después de la inclusión de las alteraciones sugeridas, el 
100 % de los jueces recomendaron el uso del protocolo y de la checklist.

Conclusión: El protocolo y la checklist fueron considerados válidos y su utilización constituye un medio importante para que se verifiquen las condiciones que 
comprometen el cuidado seguro con el neonato.
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cused on continuous improvement and in strength-
ening the safety culture.(4,10,11) We believe in the im-
portance of assessing health services guided by these 
technologies to raise opportunities for improvement 
that must be worked on to achieve quality and safe 
care.

That said, this study was guided by the follow-
ing research question: what content and appearance 
are essential for the construction of an instrument 
to assess PS in the NICU? 

To answer this question, the objective was to 
build and validate the content and appearance of a 
graph protocol and a checklist for PS assessment in 
the NICU.

Methods

This is a methodological and quantitative research 
developed according to Pasquali’s psychometrics 
methodological framework.(12) This type of study 
is appropriate to verify the methods of obtaining, 
organizing and analyzing data, with a view to de-
veloping, validating and assessing instruments and 
techniques for the context of the research.(12)

The study took place from March to September 
2018 in two stages: 1) construction of a graph pro-
tocol and checklist; and 2) content and appearance 
validation.

To build the instruments, the assessment mod-
el proposed by Donabedian was used as a theo-
retical framework, based on three basic elements: 
structure, process and result.(2) These correspond 
to the essential premises for assessing quality and 
PS, as they enable the identification of strengths 
and weaknesses that may guide actions to improve 
health institutions.(2,10)

In this study, care quality assessment indica-
tors were adapted to neonatal care. In this way, 
the “structure” is related to the necessary means to 
provide assistance, such as the infrastructure con-
ditions; the “process” consists of diversity of praxis 
performed by health professionals such as the exe-
cution of care practices and PS protocols; and the 
“result” reflects the consequences of care provided 
to patients.(2) 

The protocol construction was also guided by 
the results of a literature review entitled “Segurança 
do paciente em unidades de terapia intensiva neona-
tal: uma Scoping review”, which aimed to identify 
the elements of safe care in the NICU environment. 

Other sources were consulted, such as the leg-
islation that supports the minimum functioning of 
a neonatal unit, the national recommendations of 
the Ministry of Health and the Brazilian National 
Regulatory Surveillance Agency (ANVISA - Agência 
Nacional de Vigilância Sanitária), and the inter-
national recommendations of the World Health 
Organization and guidelines on the subject. 

The protocol was structured on the elements of 
the structure-process-result triad. We opted for the 
graphical representation, as it allows aggregating a 
set of actions and decisions focused on results, in a 
clear and concise way. 

In addition to the protocol, a structured obser-
vation script of the checklist type was developed, 
entitled “Patient Safety Assessment in the Neonatal 
Intensive Care Unit” (Avaliação da Segurança do 
Paciente na Unidade de Terapia Intensiva Neonatal), 
consisting of ten dimensions related to the elements 
of the triad (infrastructure; materials and equip-
ment; human resources in nursing; patient identi-
fication; effective communication between profes-
sionals and family; prevention of infection related 
to health care; safe use of medication; prevention 
of falls; prevention of skin damage; patient safety 
indicators) with their respective items. 

Moreover, a guide for implementing the graph 
protocol and checklist for assessing PS in the NICU 
was created to guide professionals in conducting 
these instruments.

The validation process took place electronically 
and was conducted using the Delphi technique, in 
two steps. The population consisted of 356 judg-
es/experts on the subject. The sample was select-
ed through searching resumes on the Plataforma 
Curriculum Lattes of the Brazilian National Council 
for Scientific and Technological Development 
(CNPq - Conselho Nacional de Desenvolvimento 
Científico e Tecnológico) (http://lattes.cnpq.br/).

For the selection of judges, resumes were ana-
lyzed using the expert scoring system of Fehring’s 



4 Acta Paul Enferm. 2022; 35:eAPE0085345.

Neonatal patient safety assessment: construction and validation of a protocol and a checklist

content validation model,(13) adapted to guide the 
choice of professionals with a profile focused on PS 
and neonatology. A minimum score of five was con-
sidered according to the following criteria: master’s 
and doctoral degrees in nursing or related fields; the-
sis in PS or neonatal nursing (four points); research 
in PS or neonatal nursing (three points); article 
published in PS or neonatal nursing in Qualis B1 
to A1 (three points) journals; experience of at least 
one year in the PS center or in neonatal care (three 
points); specialization in PS or neonatal nursing. 

The initial Delphi I sample consisted of the first 
30 judges who met the pre-established criteria.(13) 
According to the framework used, it is necessary 
to have six to 20 judges; however, it is necessary to 
consider the possible losses, as evidenced in the lit-
erature.(12) Those who did not respond or did not 
accept to participate in the survey were automati-
cally excluded from the study. 

For the 30 selected experts, an invitation to 
participate in the research was sent electronically 
and their objectives were presented. Initially, seven 
judges agreed to participate in the validation and 
received the Informed Consent Form (ICF) in or-
der to guarantee the ethical principles of the study. 
Subsequently, an email was sent with instructions 
for the validation process.

The data collection instrument was built using 
Google Forms, consisting of four parts: 1) charac-
terization of judges, with guarantee of their ano-
nymity; 2) relevance analysis of the protocol and 
checklist content, based on the following Pasquali 
criteria: behavior; objectivity/desirability, simplic-
ity, clarity, relevance/relevance, precision, typical-
ity and range.(12) To assess the items, the options 
Inadequate, Partially adequate or Adequate were 
considered, with space for “comments or sugges-
tions for inadequacies”; 3) judgment of protocol 
and checklist appearance, using the criteria adapted 
from the Suitability Assessment of Materials (SAM), 
to assess requirements for effective communication 
in the instruments developed: content; language; 
illustrations; layout; motivation; culture. (14) To as-
sess the items, the options Inadequate, Partially ad-
equate or Adequate with open space for “comments 
or suggestions for inadequacies” were also consid-

ered; 4) graph protocol and checklist assessment as 
a whole (it meets the objectives for which it was 
proposed and its use/application in the NICU is 
recommended), with the alternatives yes or no.

Data were analyzed using descriptive statistics 
(absolute and relative frequencies, minimum, maxi-
mum, mean, median and standard deviation). 

For the validation of protocol and checklist con-
tent and appearance, the scores attributed to each 
item of judges’ assessments were verified, considering 
Pasquali’s criteria for content validation and SAM’s 
adapted criteria for appearance validation. (12,14) 

Item relevance was obtained by applying the 
Content Validation Coefficient (CVC), proposed 
by Hernandez-Nieto.(15) CVC values were calcu-
lated from the formula suggested by Hernandez-
Nieto, in which CVC was determined for each 
adapted Pasquali criterion, for each adapted SAM 
criterion, and the protocol’s total CVC and check-
list. The item that presented more than 80% of 
agreement among judges (assessed as adequate) and 
a CVC > 0.80 was considered valid.

It is noteworthy that for appearance criteria val-
idation, CVC was also used as per the recommen-
dation for analysis of the SAM instrument.(14)

Agreement among judges and CVC scores were 
reached using the Delphi technique in two assess-
ment rounds. 

Ethical aspects were respected and the study 
was approved by an Institutional Review Board, 
as stated in embodied Opinion 2,007,317 and 
CAAE (Certificado de Apresentação para Apreciação 
Ética - Certificate of Presentation for Ethical 
Consideration) 64879717.4.0000.5537.

Results

The “Guide for implementing the graph proto-
col and patient safety assessment in the Neonatal 
Intensive Care Unit checklist”, together with the fi-
nal version of the instruments “Graph protocol for 
Patient Safety Assessment in the Neonatal Intensive 
Care Unit” and “Checklist for Patient Safety 
Assessment in the Neonatal Intensive Care Unit”, 
are available respectively in appendices 1, 2 and 3.
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The protocol (Appendix 2) was divided into 
“Safe care structure”, “Safe care processes” and “Safe 
care results”. The graphical representation brought 
together possible actions, decisions and results in a 
way that the reader understands.

To use the protocol, the checklist (Appendix 3) 
must be consulted in order to assist in the integral 
analysis of listed requirements. Thus, initially each 
dimension of the checklist will be assessed for the 
presence or absence of the requirements contained 
therein. The dimension is considered adequate if 
100% of its items reach “yes” answers; or partial-
ly adequate if the “yes” answers correspond to the 
range of 50 to 99.9% of the items; or inadequate 
when compliance is below 50%. 

Therefore, each dimension is assigned a score 
regarding item adequacy, which can vary from 
zero to two, according to the judgment of each 
dimension: Adequate=2; Partially Adequate=1; 
Inappropriate=0. The sum of the scores of all di-
mensions allows for a global assessment of wheth-
er the care offered in the NICU is safe (14 to 20 
points), partially safe (7 to 13 points) or unsafe for 
patients (0 to 6 points).

After the protocol elaboration, content and ap-
pearance validation was started. Seven judges whose 
ages ranged between 29 and 53 years (mean=42.5; 
standard deviation=9.6) participated in the first 
Delphi round, with a predominance of females 
(n=6; 85.8%), doctors (n= 6; 85.8%), with experi-
ence in teaching (n=5; 71.3%) and in neonatal care 
(n=6; 85.8). In the second Delphi round there was 
only one loss, which totaled a final sample of six 
judges, with characteristics similar to those of the 
Delphi I stage (mean age 42.5 years, 83.3% female, 
83.3% PhD holders, 66.7% with teaching experi-
ence and 83.3% with NICU care experience). 

After the first Delphi, judges’ considerations 
about the protocol and the checklist were analyzed. 
The suggestions indicated modifications regarding 
the use of these instruments, which are summarized 
in Chart 1. After the changes, feedback was given to 
judges and the graph protocol and checklist were sent 
with such changes for a new assessment (Delphi II). 

In the first stage of content validation only 
“Typicality” did not reach CVC above 0.80 

Chart 1. Summary of judges’ suggestions included in the 
protocol
Elements Aspects included from judges’ suggestions

Structure Infrastructure:
Separate the temperature and lighting elements.
Clarify programming pattern of equipment alarms in the NICU.
Replace “area for care and sanitation” by “procedure room”.
Specify inputs and determine if there are identified storage locations.
Replace the term “service room”.
Include “area must be free from interruptions in medicine preparation”.
Include an appropriate place to store high surveillance medicines.

Materials and equipment:
Add in materials and equipment: oxy-hood; cuffs of sizes adequate to 
hospitalized newborns’ profile; presence of alcohol in gel for each bed; 
material for peripherally inserted central venous catheter, central venous 
catheter and umbilical catheter.

Human resources in nursing.
Add a record of a continuing education program for all professionals working 
in the unit.

Process Patient identification
Include a protocol describing the patient identification routine with a check 
before each intervention.

Communication between professionals and family:
Include reporting of alarming results and care transition.
Add “bedside shift change”.
Include guidance to the family regarding the rules and routines for PS.
Insert “one record per nursing technician shift”.
Include electronic medical prescription.

Healthcare-associated infection prevention:
Include process surveillance measuring hand hygiene compliance by 
professional category.
Include guidance for parents/visitors in a systematic way.
Include control in antimicrobial use.

Safety in medicine use: 
Insert the double check performed by different professionals.

Fall prevention:
Consider the signage at the entrance of the unit for risk of falls.

Pressure injury prevention:
Replace “pressure injury” by “skin injury”.

Result Patient safety indicators:
Include other care indicators such as accidental extubation, loss of central 
and peripheral catheter.

(CVC=0.76). Nevertheless, the final agreement of the 
instruments in the initial stage was 92.8% (Table 1).

Table 1. Agreement among judges about the content of the 
graph protocol and checklist dimensions and items, in Delphi I 
and II. Natal/RN, 2020.

Assessed Items
CVC Agreement (%)

Delphi 1 Delphi 2 Delphi 1 Delphi 2

Behavior 0.90 1.0 100 100

Objectivity 0.85 1.0 100 100

Simplicity 0.85 1.0 100 100

Clarity 0.80 0.94 85.7 100

Relevance 0.95 1.0 100 100

Precision 0.90 0.94 85.7 100

Typicality 0.76 0.94 85.7 100

Range 0.85 1.0 85.7 100

Mean 0.85 0.97 92.8 100

CVC - Content Validity Coefficient

As for appearance validity, in the first round it 
was possible to reach an agreement level of 96.5%, 
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although “language” did not reach a minimum CVC 
of 0.80 (CVC=0.76). After adjustments, the final 
CVC reached 0.94 for appearance validity. Thus, 
the instrument’s general estimate was CVC=0.90 in 
Delphi I and CVC=0.99 in Delphi II (Table 2). 

text becomes essential as it identifies the necessary 
requirements for safe care for this patient, based on 
legal regulations and scientific evidence that en-
courage continuous improvement. The importance 
of assessing indicators related to this assistance is 
justified due to the criticality of care provided by 
the health team, in addition to patients’ vulnerabil-
ity with specific demands of structure and processes 
and high risk of adverse events.(6,16,17) 

A study points out that the next challenge in 
PS is the development and implementation of in-
struments and strategies that allow organizations 
to measure and reduce damage inside and outside 
the hospital, continuously and routinely.(18) In this 
sense, the use of valid instruments to assess PS is an 
important means of verifying the existence of sourc-
es of problems responsible for the occurrence of 
failures, in order to recognize the problem and seek 
solutions, and has been successfully implemented in 
different contexts.(18-23) 

In such a way, in the international context, 
it is also evident that the measurement of results 
in quality improvement in the NICU generates a 
greater effect on quality of care for preterm infants 
than the introduction of new research approaches 
or new therapies.(24)

Thus, content and appearance validation pro-
cesses become essential for the reliability of these 
instruments, in order to make them safe for use 
in the services for which they are intended.(23,25) 

Therefore, the use of Fehring’s criteria adapted 
for this study favored the selection of judges with 
experience in teaching, research and care, which 
contributed decisively in the validation process, 
and ensured instrument reliability in such a specif-
ic area.(13) Studies highlight the role of masters and 
doctors in the development of research that can 
promote an impact on care practices and, conse-
quently, on the advancement of science.(26,27)

It is noteworthy that, despite these instruments 
having been developed and validated by nursing, 
the responsibility for damage-free care belongs to 
the entire multidisciplinary team. Nursing is high-
lighted as an ally in reducing incidents, as provision 
and coordination of care occur continuously and 
the concern with safe care is inherent to their activ-

Table 2. Agreement among judges in Delphi I and II stages for 
the items to assess the appearance of the graph protocol and 
checklist according to the instrument “Suitability Assessment of 
Materials”, adapted

Assessed Items
CVC Agreement (%)

D1 D2 D1 D2

Content

Meets protocol objectives 0.85 1 100 100

Pages are split consistently 0.90 1 100 100

Meets the target audience’s needs 0.90 1 100 100

There is logic in the sequence of pages 0.95 1 100 100

It is relevant to be informed to the target audience 0.95 1 100 100

It is correct from a scientific point of view 0.90 1 100 100

Language

Writing is compatible with the target audience 0.90 1 100 100

Sentences are attractive and not tiring 0.76 0.94 85.7 100

There are clarity and objectivity in the text 0.76 0.94 100 100

Illustrations

Graphics match content 0.90 1 100 100

Graphic elements are understandable 0.90 1 100 100

The number is enough to address the content 0.80 1 85.7 100

Layout

Letter size and font favor reading 0.85 0.94 85.7 100

The colors used enable reading 0.85 1 85.7 100

Item and page layout is organized 0.90 0.94 85.7 100

Coherent number of pages and material size 0.95 1 100 100

Motivation

Readers are encouraged to continue reading 0.85 1 100 100

The protocol is enlightening 0.85 1 100 100

Culture

Meets the various profiles of professionals 0.85 1 100 100

Culturally suited to the target audience 0.95 1 100 100

Culturally appropriate images and examples 0.90 0.94 100 100

CVC - Content Validity Coefficient; D1 - Delphi1; D2 - Delphi2

In Delphi I 57.1% of the judges considered that 
the protocol and the checklist met the proposed 
objectives and recommended its use in the NICU 
(28.6% recommended modifications and 14.3% 
did not recommend it). After adjustments, at the 
end of the assessments, all judges recommended the 
use of the instruments in NICU assessment.

Discussion

The construction and validation of a protocol and 
a checklist for PS assessment in the neonatal con-
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ities. This allows nurses and their team to identify 
early flaws in processes and behaviors, and help to 
minimize possible damage.(9,28)

Regarding the content of the checklist and 
graph protocol items, it was found that the divi-
sion according to PS goals can guide compliance 
with nationally required requirements, in addition 
to guiding the development of risk prevention pro-
tocols inherent to neonatal care.(4)

Thus, the instruments addressed the verification 
of the local infrastructure of care, the equipment 
and materials used in care, the nursing records in 
the medical record, the staff dimensioning and con-
tinuing education, the priority PS protocols and 
their indicators. It should be noted that the set of 
items must cover the entire magnitude of the at-
tribute.(12) Thus, the validation of these criteria 
demonstrates the importance of a detailed analysis 
of a protocol built to assess PS in the NICU.

Considering the initial version, the judges rec-
ommended changes relevant to neonatal care that 
resulted in the inclusion of items mentioned in 
Chart 1. Thus, for “Structure”, all questions were 
guided by current legislation and relevant literature 
for the assessment of NICU’s minimum operating 
requirements. The standardization of alarms in the 
NICU stands out, as technology-related security 
should be an organizational priority and it is an in-
ternational recommendation.(29)

For “Process”, expansions were suggested in 
the verification of safety actions in the NICU, for 
instance, in the patient identification process. The 
verification of identifiers before the performance 
of care and the involvement of the family in these 
actions with explanation of the purpose of identifi-
cation. These measures are essential for adherence 
to safe practices and involve changing habits and 
strengthen the culture of safety among NICU pro-
fessionals. Furthermore, it is understood that the 
family is an essential element in the co-participation 
of care and needs to be involved in this process.(30)

For “Result”, accidental extubation and loss of 
central and peripheral catheter were included. The 
inclusion is justified because they are incidents al-
ready reported in the literature resulting from im-
portant secondary adverse events, such as HAI and 

other complications inherent to the use of invasive 
devices.(31)

As for “Validation”, the level of agreement re-
garding content and appearance at the end of the 
assessments was adequate for all criteria, remaining 
above 80%. This data indicates a consonance of 
opinion about the protocol being relevant and con-
tributing as an assessment instrument for the ser-
vices. Thus, it can be inferred that there was agree-
ment among participants in judging protocol and 
checklist validity, and that they effectively explore 
the requirements for measuring safe care.

In Delphi I, for content validation, only one 
criterion did not reach satisfactory agreement, 
“Typicity”, which indicates the formation of sen-
tences with expressions consistent with the attri-
bute. This implied the need for its adequacy in or-
der to be revalidated and classify it as applicable.(12) 

Pertaining to appearance validity, in the first as-
sessment there was a level of agreement below the 
recommended for “language”, related to “attractive 
and not tiring sentences” and “text clarity and ob-
jectivity”. This result may represent weaknesses in 
the understanding of the instrument, which direct-
ly influences the interpretation and consequent use 
of the protocol. In this sense, the recommendations 
for changes proposed by the judges were adopted to 
reach a valid agreement. 

Finally, the percentage of judges who indicated 
the protocol and the checklist as useful instruments 
for assessing PS in the NICU was considered satis-
factory, whereas in the first Delphi round, only one 
judge disagreed, and two suggested the recommen-
dation after the adjustments raised. In the second 
round there was no objection to the use of the pro-
tocol, and 100% responded that after adjustments 
were made, it met the proposed objectives.

As a study limitation, the small number of par-
ticipating judges is highlighted, although it is consid-
ered adequate by the methodological framework used. 
Furthermore, the specificity of the theme that consid-
ered only factors related to care in the NICU envi-
ronment. Therefore, it is also recommended to carry 
out research for the construction and validation of in-
struments aimed at other scenarios involving newborn 
care, including the multidisciplinary dimension.
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Conclusion

The construction of a graph protocol and a check-
list for PS assessment in the NICU was based on the 
structure-process-result triad and on scientific evi-
dence dealing with PS. In this context, the content 
and appearance validation process enrolled a group 
of judges who considered the instruments valid and 
indicated their use after adjustments made. Thus, 
using these instruments, specific to the neonatal 
context, was an important means to verify the con-
ditions that compromise a safe newborn care, relat-
ed to active and latent problems, in order to seek 
continuous improvement. 
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Appendix 1. Graph protocol implementation guide and patient safety assessment checklist in the Neonatal Intensive Care Unit

This script aims to guide the use of a graph protocol Implementation Guide and a Checklist for Patient 
Safety Assessment in the Neonatal Intensive Care Unit (NICU). These instruments aim to identify care 
risks, in a global way, to support professionals’ decision-making in the NICU, in order to corroborate the 
prevention of harm to neonates.

For the purpose of explaining how the protocol and the checklist will work: 
The graph protocol is based on a checklist entitled “Patient Safety Assessment in the Neonatal Intensive Care 
Unit”. This checklist consists of ten dimensions (1. Infrastructure; 2. Materials and equipment; 3. Human 
resources in nursing; 4. Patient identification; 5. Effective communication between professionals and family; 
6. Healthcare-associated infection prevention; 7. Safety in medicine use; 8. Fall prevention; 9. Skin injury 
prevention; 10. Patient safety indicators) that are inserted in “structure”, “process” and “result”. 

Each checklist dimension has specific items that correspond to the requirements of obtaining compliance 
for each dimension and were drawn up based on national regulations on PS, on legislation that addresses the 
minimum operating conditions for a NICU, and on scientific evidence on the safe care of newborns. 

It is suggested that at least two previously trained evaluators perform a non-participant observation in 
the NICU with the protocol and checklist in hand. The higher the number of observations made, the greater 
the possibility of verifying the requirements to be evaluated. It is important that there is no communication 
among them at the time of observations so as not to influence the pattern of responses. 

The protocol and the checklist should be used together throughout the assessment. Each evaluator will 
initially fill out the checklist by punctuating the presence (Y), or absence (N) of checked items. At the end, 
the sum of items will be performed and a classification by dimension according to the percentage of confor-
mities achieved. 

Thus, it will be considered “Adequate” if 100% of its items present “yes” answers; or “Partially adequate” 
if the “yes” answers are between 50 and 99.9% of the items; or “Inappropriate” when compliance is below 
50%. This classification will represent a value to be considered in the graph protocol, as shown in the table 
below:

Compliance percentage of checklist items 
Dimension classification according to the percentage of 

conformities
Score assigned in the graph protocol 

Below 50% Inadequate 0

From 50 to 99.9% Partially adequate 1

100% Adequate 2

With this, we move on to the application of the graph protocol: 
The graph protocol is subdivided into three parts, namely: 

http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=LANZILLOTTI,+LUCIANA+DA+SILVA
http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=ANDRADE,+CARLA+LOURENCO+TAVARES+DE
http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=MENDES,+WALTER
http://www.scielo.br/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=SETA,+MARISMARY+HORSTH+DE
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The dimensions assessed in the checklist are inserted in the graph protocol in the form of a rand, which 
indicates decision-making with three response possibilities (Adequate, Partially adequate and Inadequate). 
Next to each rand there is a dashed line that connects it to an explanatory box, which indicates which check-
list items should be checked, as shown in the following figure: 

Thus, each dimension is assigned a score referring to adequacy of assessed items. This score can range 
from zero to two, according to the judgment of each dimension: Adequate = 2 points; Partially adequate = 
1 point; Inadequate = 0 point. The sum of the scores for all dimensions allows us to assess whether the care 
offered in the NICU is safe, partially safe or unsafe for patients. 
Sum of the scoring of the graph protocol dimensions Care Classification

0 to 6 points Unsafe Care

7 to 13 points Partially Safe Care

14 to 20 points Safe Care

It is suggested that these instruments be used periodically in order to promote a continuous PS assessment in the Neonatal Unit to identify and treat opportunities for improvement in 
the unit and strengthen the safety culture in the organization.
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Appendix 2. Graph protocol for Patient Safety Assessment in the Neonatal Intensive Care Unit

NICU - Neonatal Intensive Care Unit

NICU - Neonatal Intensive Care Unit 
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T.N.: As this protocol was not officially translated into English, a free translation was carried out. 
NICU - Neonatal Intensive Care Unit
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Appendix 3. Checklist for Patient Safety Assessment in the Neonatal Intensive Care Unit 
STRUCTURE ELEMENT Y N

1. Infrastructure 1.1) Does it have an air-conditioned environment? 

1.2) Does the environment have natural lighting?

1.3) Does the area per bed correspond to approximately 6m2?

1.4) Is there a spacing of 1m between the cribs?

1.5) Does it have oxygen, compressed air and vacuum points per bed?

1.6) Does it have a power grid point for portable x-ray equipment for each environment?

1.7) Does it have an emergency electricity grid?

1.8) Does it have a hand wash sink for every 5 beds?

1.9) Does it have an alcoholic preparation dispenser per bed?

1.10) Is there a procedure room for care and hygiene of newborns?

1.11) Are there areas of purge, washing and preparation of material for further sterilization?

1.12) Does the unit have a single isolation room?

1.13) Is there an identified location for storage of general-purpose supplies?

1.14) Does it have an exclusive noise-free area for preparing medicines, with good lighting and no sources of distraction and interruption in medicine 
preparation?

1.15) Is there a specific place for the custody of high-surveillance medicinal products?

1.16) Does it have a human milk collection room?

1.17) Does it have a multidisciplinary prescription room?

2. Materials and 
equipment

2.1) Does the unit have neonatal resuscitation equipment, 1 for every 5 beds?

2.2) Does it have 1 bedside monitor for continuous heart rate monitoring, cardioscopy, pulse oximetry and noninvasive pressure, respiratory rate and 
temperature per bed?

2.3) Does it have cuffs of sizes appropriate to the profile of hospitalized newborns to measure non-invasive blood pressure?

2.4) Is there a standard programming of alarms and control over the noise of electromedical equipment in the NICU?

2.5) Are teams trained to respond promptly to alarms?

2.6) Does it have a microprocessed mechanical pulmonary ventilator: 1 for every 2 beds, with an operational reserve of 1 equipment for every 5 beds?

2.7) Does it have a specific pulmonary ventilator for transport, with battery: 1 for every 10 beds or fraction?

2.8) Is there noninvasive pulmonary ventilation equipment: 1 for every 5 beds, when the microprocessed pulmonary ventilator does not have the 
resources to perform the noninvasive ventilation modality?

2.9) For each bed, are there facial interface materials for noninvasive pulmonary ventilation (mask or prong)? The NICU must have all sizes (00, 0, 1, 2, 
3, and 4).

2.10) Does it have an inflatable self-balloon with a reservoir and bed mask?

2.11) Does it have tracheal aspiration materials in open and closed systems?

2.12) Are there 3 continuous and controlled fluid infusion equipment (“infusion pump”) per bed?

2.13) Is there an operational reserve of equipment for continuous and controlled infusion of fluids (“infusion pump”): 1 for every 3 beds?

2.14) Does it have double-walled incubators with humidification system (1 per NICU patient)?

2.15) Does it have heated intensive care cribs for at least 10% (ten percent) of the beds?

2.16) Does it have incubator for complete transport, with continuous monitoring, support for controlled infusion equipment of fluids, with battery, 
support for oxygen cylinder, transportable oxygen cylinder and kit (“briefcase”) to monitor the transport of severe patients, containing medicines and 
materials for care 
to emergencies: 1 for every 10 beds or fraction?

2.17) Does it have trays containing materials for deep venous access procedures, including PICC and umbilical catheter?

2.18) Does it have trays containing materials for lumbar puncture procedures, chest drainage, bladder catheterization, dressings in general?

2.19) For every 5 beds, is there a capillary glucose measurement equipment specific for hospital use?

2.20) For each bed, is there individual kit with digital thermometer, measuring tape and stethoscope?

2.21) Are personal and collective protective equipment available for use?

2.22) Is there 1 phototherapy device for every 2 beds?

2.23) Is there a portable electronic scale?

2.24) Does it have a capnograph for every 10 beds?

2.25) Is there 1 negatoscope for every 10 beds?

2.26) Does it have 1 otoscope for every 10 beds?

2.27) Is there 1 ophthalmoscope for every 10 beds?

2.28) Does it have refrigerator with internal temperature of 2 to 8°C, for exclusive use for medicine keeping, with conference and temperature record at 
maximum intervals of 24 hours: 1 (one) per NICU?

2.29) Is there a wall clock visible to the beds?

2.30) Is there a removable and comfortable chair for carrying out the Kangaroo Method?

3. Human resources in 
nursing

3.1) Is there a nurse coordinator exclusive to the unit?

3.2) Is there 1 exclusive care nurse in the unit for every 8 beds or fraction per work shift?

3.3) Does the team present 1 nursing technician for every two beds or fraction per shift?

3.4) Does it have one (1) nursing technician for care support services per shift?

3.5) Does the technical officer implement and maintain permanent education program records for all professionals working in the unit?
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PROCESS ELEMENT Y N

4. Patient identification Is there a protocol describing the patient identification routine in the NICU?

Does the service use wristbands to identify newborns with at least two identifiers (mother’s full name and date of birth)?

Is the conference of patient identification by professionals before the performance of care been held?

Is the companion/family/caregiver involved in the correct identification process? 

Is it explained to the companion/family/caregiver the purpose of the 2 bracelet identifiers and that the identification conference is mandatory 
before care?

Are there identification plates in newborn beds with at least two identifiers (mother’s full name and date of birth)?

5. Effective communication 
between professionals and 
family

5.1) Does the shift pass occur at the patients’ bedside?

5.2) Is there standardization of information that should be passed on among professionals during care transition?

5.3) Is the family oriented about the unit’s rules and routines for newborn safety?

5.4) Are parents informed that they have the right to free access and stay in the unit?

5.5) Are information on the evolution of patients communicated to family members by the team at least once a day?

5.6) Is there at least 1 nurse record in medical records every 24 hours? 

5.7) Is there at least 1 record per work shift of nursing technicians in patients’ medical records every 24 hours? 

5.8) Are professionals trained to communicate bad news to families?

5.9) Do they have an electronic prescription?

5.10) Are prescriptions for medicinal products legible without abbreviations and/or erasures?

6. Healthcare-associated 
infection prevention

6.1) Do they have a hand hygiene protocol?

6.2) Are there warnings for the correct hygiene of hands near patients’ sinks or beds?

6.3) Are hand hygiene guidelines systematically passed on to parents/visitors?

6.4) Is there process surveillance or auditing to measure hand hygiene compliance by professional category?

6.5) Is there an implanted protocol to prevent bloodstream infection associated with catheter use?

6.6) Are continuous parenteral infusion equipment exchanged every 96 hours?

6.7) Is there a protocol for exchanging coverage of central venous accesses?

6.8) Do they have a protocol for the prevention of ventilator-related pneumonia?

6.9) Is there a protocol to prevent urinary tract infection related to catheter use?

6.10) Do they have a control protocol for antimicrobial use?

6.11) Do they have a protocol for Total Parenteral Nutrition use?

7. Safety in medicine use 7.1) Are there protocols for medicine use in newborns?

7.2) Do they use identification tags on parenteral extenders?

7.3) Are medicines dispensed by the pharmacy according to the medical prescription?

7.4) Is the pharmacy control system used for medicine traceability and validity?

7.5) Are medicines dispensed ready for use, i.e. in unit doses?

7.6) Do the medicines stored in the refrigerator identify the date of opening of the bottle and the time of stability?

7.7) Is a list of high surveillance medicines available at the unit with guidance on preventive actions for incidents related to these medicines?

7.8) Do they adopt alerts, such as specific labels, for high surveillance medicines used in the unit?

7.9) Do they have allergy warning systems?

7.10) Is standardization available regarding medicine incompatibility?

7.11) Are already prepared medicinal products identified with printed or manual labels?

7.12) Are parenteral solutions infused in infusion pump or syringe pump identified with labels?

7.13) Is double checking performed by the nursing team before medicine administration?

8. Fall prevention 8.1) Is there a protocol to prevent falls in newborns?

8.2) Are newborns assessed for risk of falls?

8.3) In case of high risk, are there any visual signs of risk of falls in the unit or in patients’ bed?

8.4) Are guidance on the prevention of falls provided for mothers/companions?

8.5) Is inter- and in-hospital transport of newborns carried out in a transport incubator with a seat belt?

8.6) Are professionals trained to maintain fall prevention measures in the NICU?

9. Skin Injury prevention 9.1) Is there a protocol to prevent skin injury?

9.2) Is rotation performed for pulse oximeter sensor use?

9.3) Is rotation performed for thermal sensor use?

9.4) Does the team change decubitus every 2 hours in clinically stable newborns?

9.5) Is there a protocol to prevent nasal septum injury?

9.6) Is there standardization to exchange fixations without damage to newborns’ skin?
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RESULT ELEMENT Y N

10. 
Patient safety indicators

10.1) Does the service monitor healthcare-associated infection indicators in the NICU on a monthly basis?

10.2) Does the service monitor the occurrence of skin lesions in the NICU monthly?

10.3) Are medicine errors notified and analyzed monthly?

10.4) Are falls in the NICU notified and analyzed monthly?

10.5) Does the unit monitor the occurrence of accidental extubation?

10.6) Are central and peripheral catheter losses measured?

10.7) Is a user/family satisfaction survey conducted?

NICU: Neonatal Intensive Care Unit 
Y: YES 
N: NO 
T.N.: As this checklist was not officially translated into English, a free translation was carried out.


