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ABSTRACT

Objective: to develop and validate the content of an algorithm for planning intravenous medication
administration in infants.

Method: this is a methodological study of technology development and validity. A scoping review was carried
out, which supported the creation of an algorithm by the researchers and its subsequent validity by 13 expert
nurses, which took place between November 2021 and March 2022. Items with a Content Validity Index = 0.8
were considered acceptable.

Results: thirty-one references were included in the scoping review, organized into five categories:
“recommendation for intravenous access”, “polypharmacy-related care”, “care prior to intravenous medication
administration”, “venous catheter handling-related care” and “medication infusion-related care”. This division
supported the algorithm development, which was validated after three rounds, with an overall Content Validity
Index of the instrument of 0.91.

Conclusion: algorithm validity indicates reliability and accuracy of its content.

DESCRIPTORS: Neonatology. Neonatal nursing. Nursing care. Patient safety. Intravenous infusions.
Validation study.
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ELABORAGAO E VALIDAGCAO DE ALGORITMO PARA O PLANEJAMENTO DA
ADMINISTRAGAO DE MEDICAMENTOS INTRAVENOSOS EM NEONATOS

RESUMO

Objetivo: elaborar e validar o conteddo de um algoritmo para o planejamento da administragdo de
medicamentos intravenosos em neonatos.

Método: estudo metodoldgico de elaboragao e de validagéo de tecnologia. Foi realizada a revisdo de escopo
que subsidiou a elaboragéo do algoritmo pelas pesquisadoras e sua posterior validagdo por 13 enfermeiros
especialistas, a qual ocorreu entre novembro de 2021 e margo de 2022. Foram considerados aceitaveis os
itens com Indice de Validade de Contetido = 0,8.

Resultados: foram incluidas 31 referéncias na revisdo de escopo, organizadas em cinco categorias:
“indicagdo de acesso intravenoso”, “cuidados relacionados a polifarmacia”, “cuidados prévios a administragao
de medicamentos intravenosos”, “cuidados relacionados a manipulagao do cateter venoso” e “cuidados
relacionados a infusdo de medicamentos”. Essa divisdo subsidiou a elaboragéo do algoritmo, que foi validado
apos trés rodadas, com indice de Validade de Contetdo geral do instrumento de 0,91.

Conclusao: a validagado do algoritmo indica confiabilidade e precisdo do seu contetdo.

DESCRITORES: Neonatologia. Enfermagem Neonatal. Cuidados de Enfermagem. Seguranga do Paciente.
Infusdes Intravenosas. Estudo de Validagao.

DESARROLLO Y VALIDACION DE UN ALGORITMO PARA LA PLANIFICACION
DE LA ADMINISTRACION DE MEDICAMENTOS INTRAVENOSOS EN NEONATOS

RESUMEN

Objetivo: desarrollar y validar el contenido de un algoritmo para la planificacion de la administracién de
medicamentos intravenosos en neonatos.

Método: se trata de un estudio metodoldgico de desarrollo y validacion de tecnologia. Se realiz6 una revision
de alcance que apoy¢ la creacion del algoritmo por parte de los investigadores y su posterior validacion por
13 enfermeras especialistas, que se llevé a cabo entre noviembre de 2021 y marzo de 2022. Se consideraron
aceptables los items con un indice de Validez de Contenido = 0,8.

Resultados: se incluyeron 31 referencias en larevision de alcance, organizadas en cinco categorias: “indicacion

” o« ” o«

de acceso intravenoso”, “cuidados relacionados con la polifarmacia”, “cuidados previos a la administracion
de medicamentos intravenosos”, “cuidados relacionados con la manipulacion del catéter venoso” y “cuidados
relacionados con la infusion de medicamentos”. Esta division apoyd el desarrollo del algoritmo, que fue
validado después de tres rondas, con un indice de Validez de Contenido global del instrumento de 0,91.

Conclusién: la validacién del algoritmo indica confiabilidad y precision de su contenido.

DESCRIPTORES: Neonatologia. Enfermeria neonatal. Cuidado de enfermera. Seguridad del paciente.
Infusiones intravenosas. Estudio de validacion.
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INTRODUCTION

Seriously ill or premature newborns (NB) require hospitalization in Neonatal Intensive Care
Units (NICU), where they receive specific care and treatments to help restore their health. To ensure
adequate NB care, it was necessary to incorporate technologies and innovations, such as intravenous
therapy (IVT), the main method for medication administration in hospitalized NBs'. However, such
therapy is not without risks, and adverse events (AEs) related to medication use account for more
than 30% of AEs that occur in the NICU?3. It is worth noting that AEs can occur at any stage of the
process, and between 26.9% and 63% of these events occur during medication administration®+.

AEs associated with medication can result in unfavorable outcomes, prolonged hospitalization
and increased costs associated with healthcare?*. It should be noted that medication administration
is one of the last moments of the medication process, and the development and implementation of
effective barriers to preventing AEs is crucial'. Thus, this stage, which is predominantly carried out by
the nursing team, requires professionals who perform it to have knowledge that guarantees safety in
the process'?, especially when assisting unstable patients with greater care demands*.

Therefore, investments must be made in technologies that help the care team make assertive,
evidence-based decisions. Among these tools, algorithms® stands out, which have been incorporated
into the health sector in recent years and have stood out as a form of organization, systematization
and standardization of processes and techniques, guiding decision-making in care practice®.

In relation to algorithm use in healthcare, its adoption can be cited as a strategy for early
detection of sepsis® to prevent and treat friction injuries” and recommend appropriate treatment in
situations of peripheral intravenous infiltration and extravasation in children®. Despite evidence of
use of this technology in other areas, to date no algorithms have been identified that guide the IVT
administration process in NBs, which reinforces the need for investment in this field of knowledge.

The construction and validity of an algorithm that systematizes intravenous medication
administration in the neonatal context may assist nurses in safe and evidence-based planning of
medication administration and parenteral nutrition, resulting in reduction of incidents and promotion of
quality and safety of nursing care related to IVT. Furthermore, it can be used as a teaching resource
regarding medication administration practices in the neonatal context. Thus, this study aimed to
develop and validate the content of an algorithm for planning medication administration in infants.

METHOD

This is a methodological study of technology development and validity, developed in three
phases. In the first phase, a scoping review was carried out to search for data available in the scientific
literature, in order to find evidence that supported the algorithm construction, considering the following
topics: neonatology, gestational age, infusion time and method, physicochemical characteristics of
medications, type of catheter and polypharmacy. This review was registered on the Open Science
Framework platform (https://osf.io/bgxw5/). In order to guide the search and data collection, the manual
that guides the construction and development of scope reviews published by JBI in 2020 was used?®.

Initially, the research question was defined to direct the review using the mnemonic strategy
Population, Concept and Context (PCC)8, being P: infants; C: nursing care, which must be considered
when planning and administering IVT; and C: neonatal ICU. The following research question was
then defined: what care identified in the literature contributes to planning the safe administration of
intravenous medications in neonatology?

Studies between 2011-2021 in English, Portuguese and Spanish were included. Reflection,
repeated studies and those that did not answer the research question were excluded.
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Subsequently, a search was carried out in the Medical Literature Analysis and Retrieval System
online (MEDLINE) via PubMed, Latin American and Caribbean Literature in Health Sciences (LILACS),
Nursing Database (BDENF), Cumulative Index to Nursing and Allied Health Literature (CINAHL),
Cochrane and Scopus Via Portal CAPES, between March and September 2021, by two researchers
and with the assistance of a librarian.

To obtain studies in virtual databases, the following search strategy was used: Neonatology OR
Neonatologia OR Neonatologia; AND Infusions, Intravenous OR Infusbes intravenosas OR Infusiones
Intravenosas; AND Nursing Care OR Cuidados de Enfermagem OR Atencién de Enfermeria. In
order to expand the scope of results, the researchers searched the reference lists for studies that
were not retrieved in the databases following the same inclusion criteria, in addition to manuals and
guidelines from the last ten years that address “IVT in infants”, including care and recommendations
during medication infusion, as the specificities to be considered depending on the type of intravenous
access and use of multiple medications simultaneously.

In this regard, 31 references were considered in the scoping review, and the selection process
is described in Figure 1.

Figure 1 — Review article selection process flowchart.

Data extraction occurred manually by two researchers who assessed the materials independently,
and selection was made by reading titles and abstracts, followed by reading the texts. The selected
materials were organized into categories.

In phase 2, the algorithm was developed by the main researcher with the help of a professional
trained in graphic design on the LucidChart® web platform through the link: https://www.lucidchart.com/.
The process of building the first version of the algorithm took place between October and November
2021 after fortnightly meetings involving the researchers of this study. The algorithm was divided

into five chunks, namely: “‘recommendation for intravenous access”, “polypharmacy-related care”,
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“care prior to intravenous medication administration”, “venous catheter handling-related care” and
“medication infusion-related care”. Furthermore, symbols were adopted to demarcate the beginning
and end of the algorithm, the actions to be executed, the decisions with output flow, the direction to
be followed and the connections between stages.

Subsequently, in phase 3, the algorithm was subjected to content and appearance validity, in order
to identify whether the concepts were presented appropriately and whether they were representative for
care practice, such as whether there was harmony between the aesthetic representation (appearance)
and the information conveyed®°.

Nurses specializing in neonatology and/or child health and with expertise in IVT were selected
as participants. The definition of population took place in October 2021, through a search on the
Plataforma Lattes, selecting the resumes of 28 professionals with an emphasis on child health with
the term “IVT” in the description and who had their resume updated in the 12 months prior to selection.
The snowball technique was also used, i.e., a non-probabilistic sample selection technique in which
initial participants are selected, who, in turn, indicate new participants who meet the inclusion criteria
and so on.

The previously identified professionals were classified and chosen based on Fehring criteria™,
which were adapted to the area of neonatology and/or child health and considering the following items:
academic training; specialization; academic productions; professional experience; and experience
in creating educational material. The maximum score achievable by each professional was 15, with
those with a score greater than or equal to five being considered eligible.

As for the number of experts involved in the validity process, the recommendation for the
participation of six to 20 professionals was used'. Initially, an invitation was sent by email to 35
experts containing the research objective, description of data collection instrument and guidance on
how to complete this instrument.

After sending the invitation, experts who agreed to participate in this stage of the research
received a Google Forms® link containing: (1) Informed Consent Form (ICF); (2) form containing
information about professional sociodemographic, academic and occupational characteristics; (3)
the algorithm in PDF format; (4) questionnaire based on a Likert-type scale, in which participants
expressed their degree of agreement for each algorithm item™.

Data collection took place between November 2021 and March 2022 through a questionnaire
developed in Google Forms®. The questions in this questionnaire were constructed considering
behavioral, objectivity, simplicity, clarity, relevance, accuracy, variety, modality, typicality, credibility,
breadth and balance criteria™.

The Likert scale adopted for assessment has three degrees of agreement'*'4, with 1= Disagree,
2= Partially agree and 3= Completely agree. Iltems marked as 3 = Totally agree were considered
appropriate. Experts who marked items 1= Disagree or 2= Partially agree were encouraged to present
justifications and suggestions so that the researchers could adapt the items and resend them for new
assessment after adjustments'4.

Feedback to experts after each round occurred through a letter explaining the changes made
according to suggestions and presenting items that were not validated and that required another round
of analysis. Professional characteristic data were tabulated and analyzed regarding their frequency
using descriptive statistics using the Statistical Package for Social Sciences (SPSS) version 19.0.

Experts’ opinion regarding algorithm items was assessed according to the Content Validity
Index (CVI). The CVI score was obtained through the proportion of items marked by participants as
not relevant or not representative among the total number of responses''4. The CVI of each item
was considered acceptable when equal to or greater than 0.8*'*. Furthermore, the overall CVI of the
instrument was calculated by obtaining the mean CVI of each item divided by the number of items.
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Finally, this study was approved by the Universidade Federal de Minas Gerais Research
Ethics Committee. The judges voluntarily agreed to participate after their consent to the ICF on a
digital platform (Google Forms®).

RESULTS

In the scoping review stage, 680 documents were found. Of these, 31 references were selected,
which contained information about the main care with IVT. The information found was grouped into

five categories, namely: “recommendation for intravenous access”, “polypharmacy-related care”,
“care prior to intravenous medication administration”, “venous catheter handling-related care” and
“medication infusion-related care”. The algorithm entitled “Elaboration and validity of the content of
an algorithm for planning medication administration in infants” was built based on these categories.

It is noteworthy that 14 experts agreed to participate in algorithm assessment; however, there
was a loss between the second and third round of the validity process, totaling 13 at the end of the
study.

As for the profile of experts, 13 (92.9%) were female. The median age was 44 years old
(minimum 30 and maximum 60); the median training time in years was 21 (minimum of six and
maximum of 37); and the median time working in neonatology or pediatrics was 19 years (minimum of
five and maximum of 37). Furthermore, half of judges had a doctoral degree as their highest academic
degree. Regarding professional occupation, 92.9% worked in more than one area of nursing, with the
concomitant exercise of research and teaching being the most frequent (50%). It should be noted that
84.6% of judges worked in teaching, 69.2% in research, 46.1% in care, and 30.8% held management
positions. To achieve a CVI greater than or equal to 0.8 during validity, three assessment rounds
were necessary. The time for experts to return between rounds was initially 15 days, extending up
to 30 days. In the first two, experts considered that the algorithm contained information that needed
adjustments in writing for better understanding by readers. Furthermore, they suggested reorganizing
the information in order to make the instrument more logical and self-explanatory. Experts then pointed
out the need to recompose the visual structure, such as increasing the font adopted and spacing
between information, such as changing the colors used. Table 1 shows the CVI referring to algorithm
items in chunks 1 and 2 for each round.

Chunk 1, as it is the general assessment of the algorithm’s content, presented the largest
number of items. In chunks 1 and 2, eight items were validated in the first round, nine in the second
and two in the last. Table 2 shows the CVI referring to algorithm items in other chunks.

In chunks 3, 4 and 5, ten items were validated in the first round, nine in the second and two in
the last. Furthermore, in chunk 3, the item “The content of this chunk meets the objective proposed
by the algorithm” presented a CVI of 1.0 in the second round, as did the item “The sequence of
instructions in this chunk favors its use in practice”, in chunk 4, and item “The content has a logical
organization”, in chunk 5.

At the end of the third round, all items in the algorithm were validated, with the exception of a
chart that contained information about the characteristics of the medications most frequently used in
neonatology. This item would be complementary to the algorithm, but was excluded considering that
the complexity of information could compromise its understanding. Regarding other items, 17 were
validated in the first round, 18 in the second, and 4 in the third. The overall CVI of the instrument in
the first round was 0.78, in the second round, 0.90, and in the last round, 0.91.

The validated algorithm is presented in Figure 2.
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Table 1 — Content Validity Index of items assessed in chunks 1 and 2 in the validity process of “Algorithm
for planning medication administration in infants”. Belo Horizonte, MG, Brazil, 2022. (n=13)

CVI* 1stround CVI* 2" round CVI* 3 round

Questions (n=14) (n=14) (n=13)
Chunk 1 — Assessment of the algorithm’s full content
1. The_ visual presentation is attractive and 0.71 0.79 1.00
organized.
2. The algor_lthm s sequence of instructions favors its 0.64 1.00 )
use in practice.
3. The selected colors are attractive. 0.71 0.71 0.85
4. The language used is appropriate. 0.79 0.93 -
5. The |'nformat|on is clear and does not create 057 0.86 )
ambiguity.
6. The content has a logical organization. 0.86 - -
7. The content meets the objective proposed by the 0.86 ) )
algorithm. ’
8. The content is scientifically adequate and up to
0.86 - -

date.
9. The instrument is easy to use. 0.93 - -
10. The algorithm is applicable to the practice of

: . : . 0.86 - -
professionals dealing with IVT in neonatology.
11. | feel motivated to use the algorithm. 0.93 - -
12. | would indicate the algorithm to be used in 0.86 ) )
services. ’
13. The use of this technology can optimize nursing

: , T 0.79 1.00 -
professionals’ working time.
14. A chart containing information about the
characteristics of the medications most frequently
used in neonatology can help professionals 0.71 0.79 item excluded
involved in care (a section of the chart showing the ’ ' after 2" round.

information contained about the main medications
used in neonatology is sent).

Chunk 2 — Assessment of content related to recommendation of intravenous therapy for infants
1. The sequence of instructions in this chunk favors

. ) : 0.71 0.93 -
its use in practice.
2. The language used in this chunk is appropriate. 0.64 0.93 -
3. The content of this chunk has a logical 093 _ )
organization. ’
4. The information and conduct guided in this chunk
o 0.64 0.86 -

are clear and do not generate ambiguity.
5. The content of this chunk meets the objective

) 0.79 1.00 -
proposed by the algorithm.
6. The c_onduct highlighted in this chunk is 0.71 093 )
appropriate.

*CVI: Content Validity Index
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Table 2 — Content Validity Index of items assessed in chunks 3, 4 and 5 in the validity process of
“Algorithm for planning medication administration in infants”. Belo Horizonte, MG, Brazil, 2022. (n=13)

CVI* 1stround CVI*2"™round CVI* 3@round

Questions (n=14) (n=14) (n=13)

Chunk 3 — Assessment of content related to conduct when several medications are prescribed for
infants

1. The sequence of instructions in this chunk favors
its use in practice.

2. The language used in this chunk is appropriate. 0.79 0.79 0.92
3. The content of this chunk has a logical

0.86 - -

o 0.93 - -
organization.
4. The information and conduct guided in this chunk
o 0.64 0.93 -
are clear and do not generate ambiguity.
5. The content of this chunk meets the objective
) 0.71 1.00 -
proposed by the algorithm.
6. The conduct highlighted in this chunk is 0.79 093 )

appropriate.

Chunk 4 — Assessment of content relating to conduct in medication administration
1. The sequence of instructions in this chunk favors

: ) ) 0.71 1.0 -
its use in practice.
2. The language used in this chunk is appropriate. 0.86 - -
3. The content of this chunk has a logical 10 ) )
organization. '
4. The information and conduct guided in this chunk 10 ) )
are clear and do not generate ambiguity. '
5. The content of this chunk meets the objective

. 0.86 - -
proposed by the algorithm.
6. The c_onduct highlighted in this chunk is 0.71 0.86 )
appropriate.
Chunk 5 — Assessment of what is contained in the general care framework
1. The language used in this chunk is appropriate. 0.64 0.93 -
2. The_ visual presentation is attractive and 05 0.86 )
organized.
3. The selected colors are attractive. 0.86 - -
4. The information and conduct gw_deq in this chunk 057 0.71 0.85
are clear and do not generate ambiguity.
5. The content has a logical organization. 0.79 1.0 -
6. The content is scientifically adequate and up to

0.86 - -
date.
7. The procedures contained in this chunk cover
important points that must be considered during 0.79 0.93 -
IVT.
8. The conduct contained in this chunk is 0.86 ) )
appropriate. '
9. If you have identified a reference that could be i i )
added to this algorithm, please cite it here:
*CVI: Content Validity Index
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Figure 2 - Validated algorithm.
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DISCUSSION

This study met the objective of developing and obtaining content validity evidence of an algorithm
for planning IVT administration in infants. Content validity is an essential stage in its development,
verifying how much the included items correspond to the theoretical construction that underpins the
instrument, which can contribute to promoting patient safety during healthcare'.

During validity, experts suggested visual modifications, reallocation of information, adoption of
eye-catching colors to associate information with recommended behaviors, and adjustment of language
used to the proposed objective. Adapting the content produced to health communication strategies
favors the visualization and reading logic of the algorithm, facilitating conveying the message and
generating greater understanding by those involved'®.

Regarding the algorithm content, adjustments were made according to experts’ suggestions.
Care during intravenous medication administration in parallel was covered in less detail in the studies
that included the scoping review due to their high level of detail. Hence, information was included
also considering experts’ expertise level.

Regarding recommendations for intravenous access and recommendations regarding the
criteria for choosing the type of intravenous access according to IVT, it is understood that they are
well established in the literature. Therefore, the changes made to this topic concern the reorganization
of information with a view to simplifying understanding and providing objectivity to the instrument. It
should also be noted that the recommendation for using venous network visualization technologies to
assist in venous catheter insertion was included, as this contributes to increasing the overall success
rate during device insertion when compared to just vessel visualization and palpation' . It is also
worth noting that the number of attempts should not exceed two per professional and four in total,
and reassessment of the type of access is recommended if necessary'®2".

Furthermore, it was specified in the algorithm that, in urgent situations, such as in cases where
immediate infusion of vasoactive drugs is essential to maintain infants’ lives, intravenous access other
than the central one can be used for administering these medications?'22. In this context, the umbilical
route is preferred when clinical instability is identified in the delivery room or in the first hours after
birth. After this period, peripheral intravenous access or intraosseous access is prioritized until a safe
central access is established?.

Regarding drug therapy for NBs, it is known that those admitted to the NICU can receive up to
20 intravenous medications per day of hospitalization® and that at least 2.6 (+ 0.8) medications are
prescribed for each hospitalized NB?*. It is also noteworthy that many of these medications are off-
label?. These factors increase the chance of errors and unwanted drug reactions and interactions?*24,
which demands prevention actions.

With respect to drug incompatibility, when it involves continuous or intermittent infusion
medications that prevent subsequent administration, an additional peripheral or central double-lumen
intravenous catheter must be inserted'®1921.2¢; this choice must consider medication characteristics,
information that was emphasized after experts’ recommendation. Furthermore, another suggestion
included were the definitions of compatibility, stability and half-life, considering that they should integrate
the scope of nurses’ knowledge and are factors to be considered during IVTZ.

In relation to infection prevention-related care, it is reinforced that asepsis when preparing
medications is linked to lower rates of catheter-associated infections'. In this regard, to control
infections, it must be ensured that catheter handling is preceded by venous line device disinfection, a
detailed factor in the algorithm. Active disinfection of connections must occur by rubbing with a swab
or sterile gauze containing 70% isopropyl alcohol or alcoholic chlorhexidine for 15 to 20 seconds 81926,
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Concerning the frequency of changing venous line devices, it was indicated that equipment,
extenders and three-way taps, such as needleless connectors that were not disconnected from the
circuit, are changed every 96 hours, in the case of continuous infusions, and every 24 hours, in the
case of parenteral nutrition of intermittent medications and vasoactive drugs (the aim of which is to
be uninterrupted)'®'°. Evidence indicates that exchanges lasting less than this period are related
to higher rates of bloodstream infections; the same phenomenon occurs when this period exceeds
seven days'®'°. It should be noted that the extender and all three-way stopcocks that are connected
to the intravascular access must be replaced following the deivce validity with a shorter replacement
period'®8,

As for the infusion of medications itself, it is noteworthy that it is the topic with the largest
number of references found during the scoping review, covering information that was also highlighted
by experts. Among the recommendations, there is the need to consider the internal volume of infusion
devices when planning IVT, since the volume of medication prescribed may not consider the volume
that will be retained within the infusion devices (called dead volume)'®°.

Furthermore, it is recommended that, before and after intermittent medication administration
and during continuous IVT, intravenous catheter patency be checked by means of pulsatile flushing
at regular intervals''®. However, there is evidence of low adherence among professionals to this
procedure, especially before and after intermittent medication administration #’. For this reason, the
details of this technique were included as suggested.

With regard to devices that assist in intravenous medication administration, the algorithm followed
literature recommendations, indicating the use of an infusion pump to administer medications with
rapid, slow or continuous infusion'®'°. In the algorithm, it was also highlighted that, if any complication
is identified during IVT, such as medication infiltration or extravasation, presence of air in infusion
devices, signs of allergic reaction and other complications, the solution must be stopped immediately
and the intervention carried out according to the cause?. In cases of infiltration and extravasation, it
was recommended to adopt an algorithm developed with the aim of treating such problems?®.

After validity, the algorithm presented evidence that guides nurses’ decision-making when
planning IVT administration in NBs. However, during its construction process, gaps were found
regarding the topic of parallel drug infusion and polypharmacy in infants, which points to the need to
produce robust scientific evidence on this subject. Another limitation of this study is the adoption of
an intentional sample and a snowball strategy for sample selection, in addition to the loss of a judge
between the second and third rounds of validity, but it is worth noting that the number of participants
final still respected what was proposed by the methodological framework used.

Finally, it is reinforced that this algorithm is aimed at nurses who, in turn, plan nursing care.
However, the entire team must be included in the decision-making process, in addition to guiding and
directing them regarding the conduct for each NB.

CONCLUSION

“Algorithm for planning medication administration in infants”, developed based on a previous
scope review, obtained validity of its content and appearance, promoting the reliability and adequacy
of constructed contents as well as their harmonization.

In this regard, it was possible to create a tool that can contribute to the nursing work process
in assisting hospitalized infants who require IVT, promoting safety and quality in its implementation
and maintenance.

Texto & Contexto Enfermagem 2024, v. 33:€20230262 11/15

7 ISSN 1980-265X DOI https://doi.org/10.1590/1980-265X-TCE-2023-0262en .



REFERENCES

1.

10.

11.

12.

13.

4

Nunes GK, Campos JF, Silva RC. Intravenous Therapy Device Labeling in Intensive Care Units:
An Integrative Review. Rev Bras Enferm [Internet]. 2022 [cited 2023 Sep 2];75(6):€20220049.
Available from: https://doi.org/10.1590/0034-7167-2022-0049

Hermanspann T, Van der Linden E, Schoberer M, Fitzner C, Orlikowsky T, Marx G, et al.
Evaluation to Improve the Quality of Medication Preparation and Administration in Pediatric and
Adult Intensive Care Units. Drug Healthc Patient Saf [Internet]. 2019 [cited 2023 Sep 2];11:11-
18. Available from: https://doi.org/10.2147/DHPS.S5184479

Borges AR, Magalhdes AMM, Lima GO, Silva T, Dornfeld D, Quadros DV, et al. Pediatric Patient
Safety Incidents Before and During COVID-19: A Mixed-Methods Study. Texto Contexto Enferm
[Internet]. 2023 [cited 2023 Sep 2];32:€20220179. Available from: https://doi.org/10.1590/1980-
265X-TCE-2022-0179en

Véria JO, Padula BLD, Abreu MND, Correa AR, Rocha PK, Manzo BF. Compliance to Safety
Barriers in the Medication Administration Process in Pediatrics. Texto Contexto Enferm [Internet].
2020 [cited 2022 Feb 22];29:e20180358. Available from: https://doi.org/10.1590/1980-265X-
TCE-2018-0358

Santos LM, Nunes KJ, Silva CSG, Kusahara DM, Rodrigues EC, Avelar AFM. Elaboration and
Validation of an Algorithm for Treating Peripheral Intravenous Infiltration and Extravasation in
Children. Rev Lat-Am Enferm [Internet]. 2021 [cited 2022 Feb 22];29:e3435. Available from:
https://doi.org/10.1590/1518-8345.4314.3435

Gongalves LS, Amaro MLM, Romero ALM, Schamne FK, Fressatto JL, Bezerra CW. Implementation
of an Artificial Intelligence Algorithm for Sepsis Detection. Rev Bras Enferm [Internet]. 2020 [cited
2022 Feb 22];73(3):e20180421. Available from: https://doi.org/10.1590/0034-7167-2018-0421

Pinheiro RV, Salomé GM, Miranda FD, Alves JR, Reis FA, Mendong¢a AR. Algoritmos para
prevencgao e tratamento de lesdo por friccdo. Acta Paul Enferm [Internet]. 2021 [cited 2022 Feb
22];34:eAPE03012. Available from: https://doi.org/10.37689/acta-ape/2021A003012

Peters MDJ, Godfrey C, Mclnerney P, Munn Z, Tricco AC, Khalil H. Chapter 11: Scoping reviews.
In: Aromataris E, Munn Z, editors. JBI manual for evidence synthesis. North Adelaide (AU): JBI;
2020. p.407-452. [cited 2022 Feb 22]. Available from: https://doi.org/10.46658/JBIMES-20-12

Medeiros RKS, Ferreira MA Jr, Pinto DPSR, Vitor AF, Santos VEP, Barichello E. Modelo de
validacao de conteudo de Pasquali nas pesquisas em Enfermagem. Rev Enferm Ref [Internet].
2015 [cited 2022 Feb 22];4(4):127-135. Available from: https://doi.org/10.12707/RIV14009

Pasquali L. Instrumentacao Psicoldgica: fundamentos e praticas. Porto Alegre, RS(BR): Artmed
Editora; 2010.

Fehring RJ. The Fehring model. In: Carrol-dJohson P, editor. Classification of Nursing Diagnosis:
Proceedings of the Tenth Conference of North American Nursing Diagnoses Associations.
Philadelphia, PA(US): J. B. Lippincott & Co; 1994, p. 55-62.

Rubio DM, Berg-Weger M, Tebb SS, Lee ES, Rauch S. Objectifying Content Validity: Conducting
a Content Validity Study in Social Work Research. Soc Work Res [Internet]. 2003 [cited 2021
Apr 19];27(2):94—104. Available from: https://doi.org/10.1093/swr/27.2.94.

Likert R. A technique for the measurement of attitudes. Archives of Psychology. New York,
NY(US): R. S. Woodiyorte; 1932.

Texto & Contexto Enfermagem 2024, v. 33:€20230262 12/15

ISSN 1980-265X DOl https://doi.org/10.1590/1980-265X-TCE-2023-0262en .



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

4

Wynd CA, Schmidt B, Schaefer MA. Two Quantitative Approaches for Estimating Content Validity.
West J Nurs Res [Internet]. 2003 [cited 2021 Apr 19];25(5):508-18. Available from: https://doi.
org/10.1177/0193945903252998

Souza FMLC, Santos WN, Dantas JC, Sousa HRA, Moreira OAA, Silva RAR. Development of a
Mobile Application for Prenatal Care and Content Validation. Acta Paul Enferm [Internet]. 2022
[cited 2023 Sep 2];35:eAPE01861. Available from: https://doi.org/10.37689/acta-ape/2022A001861

Silva I, Jélluskin G, Cardoso P. Literacia em Saude Relacionada com os Meios de Comunicacgao
Social: enquadramento conceptual e criagdo de uma escala de avaliagdo. Comunicacao Publica
[Internet]. 2020 [cited 2023 Sep 2];15:29. Available from: https:/doi.org/10.4000/cp.11292

Freire MHS, Arreguy-Sena C, Muller PCS. Cross-Cultural Adaptation and Content and Semantic
Validation of the Difficult Intravenous Access Score for Pediatric Use in Brazil. Rev Lat-Am Enferm
[Internet]. 2017 [cited 2021 Apr 19];25:€2920. Available from: https://doi.org/10.1590/1518-
8345.1785.2920

Gorski LA, Hadaway L, Hagle ME, Broadhurst D, Clare S, Kleidon T, et al. Infusion Therapy
Standards of Practice, 8th Edition. J Infus Nurs [Internet]. 2021 [cited 2023 Sep 2];44(1S5):S1-S224.
Available from: https://doi.org/10.1097/NAN.0000000000000396

Infusion Nurses Society (INS). Policies and Procedures for Infusion Therapy: Neonate to
Adolescent [Internet]. 3rd ed. Norwood, MA(US): Infusion Nurses Society; 2021 [cited 2022 Nov
2]. Available from: https://library.ins1.org/Policies-and-Procedures-for-Infusion-Therapy-Neonate-
to-Adolescent-3rd-Edition/

Milford K, Delft DV, Majola N, Cox S. Long-Term Vascular Access in Differently Resourced Settings:
A Review of Indications, Devices, Techniques and Complications. Pediatr Surg Int [Internet]. 2020
[cited 2023 Sep 2];36(5):551-562. Available from: https://doi.org/10.1007/s00383-020-04640-0

Ullman AJ, Bernstein SJ, Brown E, Aiyagari R, Doellman D, Faustino EVS, et al. The Michigan
Appropriateness Guide for Intravenous Catheters in Pediatrics: miniMAGIC. Pediatrics [Internet].
2020 [cited 2022 Nov 2];145(Suppl 3):S269-S284. Available from: https://doi.org/10.1542/
peds.2019-3474|

Weiner GM. Textbook of neonatal resuscitation. 8th ed. Itasca, IL(US): American Academy of
Pediatrics; 2021.

Moss JG, Young D, Rashed AN, Walker L, Hawcutt DB. Pediatric Polypharmacy and Deprescribing:
The Views of UK Healthcare Professionals. Arch Dis Child [Internet]. 2023 [cited 2023 Sep
2];108:72-73. Available from: https://doi.org/10.1136/archdischild-2022-323827

Opare-Asamoah K, Koffuor GA, Abdul-Mumin A, Sulemana BM, Saeed M, Quaye L. Clinical
Characteristics, Medication Prescription Pattern, and Treatment Outcomes at the Neonatal
Intensive Care Unit of a Tertiary Health-Care Facility in Ghana. J Res Pharm Pract [Internet].
2021 [cited 2023 Sep 2];10(1):30-37. Available from: https://doi.org/10.4103/jrpp.JRPP_20_118

Vieira VC, Costa RS, Lima RCG, Queiroz DB, Medeiros DS. Prescription of Off-Label and
Unlicensed Drugs for Preterm Infants in a Neonatal Intensive Care Unit. Rev Bras Ter Intensiva
[Internet]. 2021 [cited 2022 Nov 02];33(2):266-275. Available from: https://doi.org/10.5935/0103-
507X.20210034.

Texto & Contexto Enfermagem 2024, v. 33:620230262 13/15

ISSN 1980-265X DOl https://doi.org/10.1590/1980-265X-TCE-2023-0262en .



26. Kleidon TM, Doellman D, Pitts S, Stranz M. Vascular Access by Specialists. Pediatrics [Internet].
2020 [cited 2022 Nov 2];145(Suppl 3):S285-S287. Available from: https://doi.org/10.1542/
peds.2019-3474J

27. Ribeiro GSR, Campos JF, Silva RC. What Do We Know About Flushing for Intravenous
Catheter Maintenance in Hospitalized Adults? Rev Bras Enferm [Internet]. 2022 [cited 2022 Nov
2];75(5):€20210418. Available from: https://doi.org/10.1590/0034-7167-2021-0418

Texto & Contexto Enfermagem 2024, v. 33:€20230262 14/15

7 ISSN 1980-265X DOI https://doi.org/10.1590/1980-265X-TCE-2023-0262en .



NOTES

ORIGIN OF THE ARTICLE

Article extracted from the dissertation - “Elaboragdo e validacdo do conteudo de um Algorithm
for planning medication administration in infants”, presented to the Graduate Program in Nursing,
Universidade Federal de Minas Gerais, in 2022.

CONTRIBUTION OF AUTHORITY

Study design: Costa ACL, Manzo BF, Kusahara DM.

Data collection: Costa ACL.

Data analysis and interpretation: Costa ACL, Manzo BF, Kusahara DM, Mendes LA.

Discussion of results: Costa ACL, Manzo BF, Kusahara DM, Mendes LA, Santos LM, Marcatto JO.
Writing and/or critical review of content: Costa ACL, Manzo BF, Kusahara DM, Mendes LA, Santos
LM, Marcatto JO, Corréa AR.

Review and final approval of the final version: Costa ACL, Manzo BF, Kusahara DM, Mendes LA,
Santos LM, Marcatto JO, Corréa AR.

ACKNOWLEDGMENT
To the experts who contributed to the algorithm validity process.

APPROVAL OF ETHICS COMMITTEE IN RESEARCH

Approved by the Ethics Committee in Research of the Universidade Federal de Minas Gerais
Research Ethics Committee, under Opinion 4.839.074/2021 and Certificate of Presentation for Ethical
Consideration 47140921.3.0000.5149.

CONFLICT OF INTEREST
There is no conflict of interest.

EDITORS
Associated Editors: Melissa Orlandi Honorio Locks, Maria Ligia dos Reis Bellaguarda.
Editor-in-chief: Elisiane Lorenzini.

TRANSLATED BY
Leticia Belasco.

HISTORICAL
Received: September 20, 2023.
Approved: March 05, 2024.

CORRESPONDING AUTHOR

Anna Caroline Leite Costa.
anna.leitebh@gmail.com

Texto & Contexto Enfermagem 2024, v. 33:620230262 15/15

7 ISSN 1980-265X DOI https://doi.org/10.1590/1980-265X-TCE-2023-0262en .



