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ABSTRACT
Objectives: to translate, adapt and validate the PIV Infiltration Scale content into Brazilian 
Portuguese. Methods: a methodological study. Initial translation was performed by two 
bilingual translators, translation synthesis; backtranslation to the original language; elaboration 
of the translated version and adapted by expert consensus; content validation and pretest.  
Results: the Pediatric PIV Infiltration Scale has been translated and adapted. Discrepancies were 
sorted out by consensus. The scale content was validated by nine experts, reaching a global 
content validity index of 0.95. Pretest was performed by applying the scale to 33 intravenous 
device insertion sites of 17 newborns and 16 children. The predominant infiltration grades 
were 2 and 3.  Conclusions: the Pediatric PIV Infiltration Scale’s translated version achieved 
equivalence to Brazilian Portuguese and was validated by experts.
Descriptors: Intravenous Infusions; Neonatal Nursing; Pediatric Nursing; Translation; Validation 
Studies.

RESUMO
 Objetivos: traduzir, adaptar e validar o conteúdo da PIV Infiltration Scale para o português 
brasileiro. Métodos: estudo metodológico. Foram realizadas tradução inicial por dois 
tradutores bilingues, síntese da tradução; tradução de volta ao idioma original; elaboração 
da versão traduzida e adaptada por consenso de especialistas; validação do conteúdo e pré-
teste. Resultados: a Pediatric PIV Infiltration Scale foi traduzida e adaptada. As discrepâncias 
foram resolvidas por consenso. O conteúdo da escala foi validado por nove especialistas, 
alcançando índice global de validade de conteúdo de 0,95.  O pré-teste foi realizado através 
da aplicação da escala em 33 locais de inserção de dispositivos intravenosos de 17 recém-
nascidos e 16 crianças. Os graus de infiltração predominantes foram o 2 e 3. Conclusões: a 
versão traduzida da escala Pediatric PIV Infiltration Scale alcançou equivalência ao português 
brasileiro e foi validada por especialistas.
Descritores: Infusões Intravenosas; Enfermagem Neonatal; Enfermagem Pediátrica; Tradução; 
Estudos de Validação.

RESUMEN
Objetivos: traducir, adaptar y validar el contenido de la PIV Infiltration Scale al portugués 
brasileño. Métodos: estudio metodologico. La traducción inicial fue realizada por dos 
traductores bilingües, síntesis de traducción; traducción al idioma original; elaboración 
de la versión traducida y adaptada por consenso de expertos; validación de contenido y 
pretest. Resultados: la PIV Infiltration Scale pediátrica ha sido traducida y adaptada. Las 
discrepancias se resolvieron por consenso. El contenido de la escala fue validado por 
nueve expertos, alcanzando un índice de validez de contenido global de 0.95. La prueba 
preliminar se realizó aplicando la escala a 33 sitios de inserción de dispositivos intravenosos 
de 17 recién nacidos y 16 niños. Los grados de infiltración predominantes fueron 2 y 3. 
Conclusiones: la versión traducida de la PIV Infiltration Scale pediátrica logró equivalencia 
con el portugués brasileño y fue validada por expertos.
Descriptores: Infusiones Intravenosas; Enfermería Neonatal; Enfermería Pediátrica; Traducción; 
Estudios de Validación.

Content Translation And Validation Of The Pediatric PIV 
Infiltration Scale Into Brazilian Portuguese

 Tradução e validação de conteúdo da Pediatric PIV Infiltration Scale para o português brasileiro

Traducción y validación del contenido de la Pediatric PIV Infiltration Scale para el portugués brasileño

ORIGINAL ARTICLE

 Elisa da Conceição RodriguesI

ORCID: 0000-0001-6131-8272

Maria Vera Lúcia Moreira Leitão CardosoII

ORCID: 0000-0002-0481-6440

Fernanda Martins Castro CamposI

ORCID: 0000-0001-9353-1836

Telma Galvão de Assis GazelleI

ORCID: 0000-0002-3323-9128

Keline Soraya Santana NobreII

ORCID: 0000-0002-9834-9715

Natália Rodrigues OliveiraII

ORCID: 0000-0001-5197-9317

IUniversidade Federal do Rio de Janeiro. Rio de Janeiro, 
Rio de Janeiro, Brasil.

IIUniversidade Federal do Ceará. Fortaleza, Ceará, Brasil.

How to cite this article:
Rodrigues EC, Cardoso MVLML, Campos FMC, 

Gazelle TGA, Nobre KSS, Oliveira NR. Content  Translation And 
Validation Of The Pediatric PIV Infiltration Scale Into Brazilian 

Portuguese. Rev Bras Enferm. 2020;73(4):e20190300. 
doi: http://dx.doi.org/10.1590/0034-7167-2019-0300

Corresponding author:
Elisa da Conceição Rodrigues

E-mail:elisadaconceicao@gmail.com

EDITOR IN CHIEF: Dulce Aparecida Barbosa
ASSOCIATE EDITOR: Hugo Fernandes

Submission: 04-03-2019         Approval: 06-11-2019



2Rev Bras Enferm. 2020;73(4): e20190300 7of

Content Translation And Validation Of The Pediatric PIV Infiltration Scale Into Brazilian Portuguese

Rodrigues EC, Cardoso MVLML, Campos FMC, Gazelle TGA, Nobre KSS, Oliveira NR. 

INTRODUCTION

Children and newborns (NB) care, who need intravenous 
therapy, requires from nurses specific skills and knowledge such 
as anatomical and physiological characteristics, growth and 
development patterns, as well as developing care guidelines 
that support the practice(1). From this perspective, it is essential 
that nurses use scientific evidence and technologies that guide 
a safe practice in the use of various types of intravenous devices.

Peripheral intravenous devices (PID) are routinely inserted 
into children to administer medication, fluids, and parenteral 
nutrition. Venipuncture is an extremely painful procedure and a 
stressful experience for NB, children and family. In this context 
of care, PID maintenance should follow protocols that promote 
venous access safety and durability for as long as possible.

A study about the meanings of the practice of intravenous 
therapy performed in a Neonatal Intensive Care Unit of the city 
of Rio de Janeiro showed that the predominant culture among 
professionals regarding intravenous therapy practice is still cen-
tered on PID insertion. There is little appreciation of protocols and 
guidelines for the maintenance of peripheral venous access. Such 
culture contributes to increased occurrence and severity of adverse 
events due to systematic surveillance deficiency of PID’s insertion 
site during its permanence(2). In this sense, the incorporation of new 
technologies directed to intravenous device site surveillance may 
contribute to culture change. It may also promote the reduction 
of adverse events that have potentially negative implications for 
patient safety, increased hospital stay, and health care costs(3).

Infiltration is defined as inadvertent administration of non-vesicant 
solutions to adjacent tissues and leakage involves inadvertent 
administration of vesicant solutions, or IV fluid, which may cause 
tissue damage. The terms infiltration and extravasation are often 
used interchangeably, taking into account the difference between 
the types of solutions administered(1). In this manuscript, the term 
infiltration was adopted according to the Pediatric PIV Infiltration Scale.

Infiltration is the most common adverse event in NB and children 
on peripheral intravenous therapy. National studies assessing the 
reasons for PID removal in NB and children concluded that infiltra-
tion was the most common peripheral intravenous therapy-related 
complication in this age group(4,-7). A research conducted in neonatal 
units in southern Brazil showed that infiltration was the reason for 
PID removal in 69.89% of complications in 188 peripheral catheters(6).

Depending on infiltration severity, patients may develop severe 
complications such as ulcerations, necrosis and compartment syn-
drome. Infiltration-related complications cause pain, suffering, length 
of stay, increased costs and may require reconstructive surgery(1). 
NB and children have a higher risk of infiltration due to their limited 
ability to communicate and localize pain, decreased extravascular 
space on the scalp, and the back of the hands and feet. Other risk 
factors for infiltration in neonatal and pediatric patients are multiple 
peripheral venous punctures and venous network fragility(8).

Constant surveillance of PID insertion site is critical to reduce 
the amount of volume inadvertently infused into the extravas-
cular space and, consequently, the severity of this adverse event. 
Infusion Nursing Society (INS) standards for intravenous therapy 
practice recommend that infiltration assessment and treatment be 
based on institutional policies and guidelines that guide nursing 

practice. Nurses should assess the intravascular device’s insertion 
site, determine the need and type of intervention, and record signs 
and symptoms regarding infiltration using standardized scales(8).

A study conducted in Korea with 2,394 PID insertions in 
patients aged 0 to 19 years showed that using a scale to assess 
PID insertion site associated with other preventive measures 
dramatically reduced infiltration occurrence and infiltration(9).

Several scales to assess infiltration are available in literature. 
However, there is a concern of the authors regarding the suitability 
of this technology for use in children and NB(1). In this context, 
the Pediatric PIV Infiltration Scale(1) was developed using the INS 
infiltration scale as a reference for the pediatric scale development.

The INS infiltration scale was reviewed by a group of experts 
from a US university pediatric hospital and was appropriate to the 
specific needs and characteristics of the pediatric population. The 
INS scale rating system was maintained, but clinical criteria were 
adjusted. The most important modification was the replacement 
of the centimeter measurement by the percentage in assessing 
the extent of edema of the affected limb.

The group of experts involved in the study considered the need 
to use the percentage because the measurement in centimeters 
is not suitable for children, especially preterm infants and NB, 
considering the reduced body size(1). Thus, after adjustments, 
infiltration was classified in grids ranging from 0 to 4, resulting 
in the Pediatric PIV Infiltration Scale.

The scale was developed to be applied in PID insertion site assess-
ment in NB and children and it is composed of four grading grades 
(0 to 4) that indicate the severity of the injury caused by infiltration. 
Infiltration severity is classified by the presence and extent of edema, 
other clinical signs, and ease or difficulty of infusion (Chart 3).

This scale can be used for PID insertion site assessment, ac-
cording to institutional venous access surveillance protocols, pro-
duction of nursing care quality indicators in intravenous therapy, 
and timely detection of infiltration preventing severe injury(1).

Given the above, the translation, adaptation and validation of 
the scale and infiltration for use in pediatrics and neonatology, in 
the Brazilian context, may assist in the implementation of nursing 
guidelines aimed at surveillance and maintenance of peripheral 
venous access in children and NB. There are gaps in the transla-
tion, adaptation and validation studies of these scales in Brazil(7).

The translated version needs to maintain semantic and idi-
omatic equivalence, besides being culturally and conceptually 
adapted in relation to the originally proposed tool. The process 
of translating and adapting tools developed in other languages 
saves time and financial resources, as well as comparing the 
results of studies conducted in different countries and regions(10).

It is noteworthy that the production of knowledge about the 
methods for assessing infiltration in NB and children reflects the 
researchers’ concern to determine s frequency, severity and vari-
ables associated with their occurrence, as well as the elaboration 
and assessment of care protocols to guide the practice. However, 
it is still scarce, particularly in the Brazilian setting(7).

OBJECTIVES

To translate, adapt and validate the PIV Infiltration Scale content 
into Brazilian Portuguese.
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METHODS

Ethical aspects

The ethical aspects provided for in Resolution 466/12 of the 
Brazilian National Health Board (Conselho Nacional de Saúde) 
were respected. The original scale’s author sent the authorization 
for translation and approval of the translated version by e-mail. 
The project was approved by the Research Ethics Committees of 
Universidade do Ceará and co-participating institutions, which 
issued favorable opinions of numbers 727.376; 770-893; 752-379; 
783.797 e 938-796.

Participants from all stages of the research were informed 
about their objectives, risks and benefits and soon after signed 
the Informed Consent and the Informed Assent, when applicable.

Study’s design, place and period

This is a methodological research on translation, cultural adap-
tation and tool validation, conducted at Universidade Federal do 
Ceará from April 2014 to March 2015. The study was conducted 
in two Pediatric Inpatient Units and two Neonatal Intensive Care 
Units based in the cities of Fortaleza and Rio de Janeiro.

Population/sample; inclusion and exclusion criteria

In the translation phase of the scale, an expert committee was 
formed whose criteria for inclusion in the study were: having 
clinical and/or research experience in neonatology, pediatrics 
and intravenous therapy, as well as fluency in English.

In the validation phase, a second expert committee was formed, 
whose inclusion criteria were to have clinical and/or child health 
research experience and intravenous therapy.

The pretest of the translated version of the Pediatric PIV 
Infiltration Scale was performed in NB and children by nurses 
from the Neonatal and Pediatric Units included in the study. The 
criteria for nurses to apply the scale in clinical practice were to act 
in direct care to patients and to have completed the four-hour 
training given by the researchers on the application of the scale 
in the assessment and surveillance of peripheral venous access.

The sample of NB and children included in the pretest was 
obtained by consecutive convenience, with a size defined be-
tween 30 and 40, as recommended by the translation and cul-
tural adaptation protocol adopted(9). The inclusion criteria of the 
patients in the study were aged 0-12 years and using a peripheral 
intravenous device with indication for removal by the medical or 
nursing staff. NB and children were excluded I use intravenous 
therapy only by central venous catheter.

Study protocol – translation and validation

The translation was performed according to an international 
protocol(11) consisting of the steps: initial translation by two bilin-
gual translators, synthesis of the two translations, backtranslation 
to the original language, elaboration of the translated version 
and adapted by expert consensus and testing of the translated 
version in clinical practice.

Initial Translation (T1 and T2 production) 

The Pediatric PIV Infiltration Scale was independently translated 
by two bilingual and native Portuguese professional translators, 
one being informed about the purpose of the translation and the 
other not. Each translator produced a written translation report 
that included comments to highlight the terms or phrases that 
generated uncertainty and justifications for the final choices. At 
this time, translation 1 (T1) and translation 2 (T2) were produced.

Synthesis of the two translations - T1 and T2 (T12 version 
production)

The synthesis of the Portuguese translations of the first trans-
lator (T1) and the second (T2) was produced by the authors of 
the research, originating the version (T12). To elaborate the T12 
version, the authors analyzed each item of the scale and reached 
a consensus on the discrepant items.

Backtranslation to the original language (BT1 and BT2 
versions production)

The T12 version of the scale was backtranslated by two bilingual 
translators being one of them of English origin. The translators 
were not informed about the concepts explored on the scale 
and had no training in health. Backtranslation is a process of 
verifying the translated version validity intended to highlight 
gross inconsistencies or conceptual errors(11).

Elaboration of the translated version and adapted by 
expert consensus

According to the inclusion criteria, the expert committee com-
posed of three doctor nurses, one nurse member of the authors’ 
research group and one of the translators, was established with 
the objective of consolidating all translated versions (T1, T2, T12, 
BT1, BT2), including the original scale, and develop the translated 
and adapted version into Portuguese.

The committee participants received by e-mail informed 
consent, a summary chart with all translated versions and the 
original scale, as well as a tool containing questions on semantic, 
idiomatic, cultural and conceptual equivalence. After signing the 
consent form and completing the analytical tool, the committee 
met to produce the translated and adapted Brazilian Portuguese 
version of the Pediatric PIV Infiltration Scale by consensus.

Expert pre-final content validation

In content validation, the researcher assesses if all relevant 
aspects of the object of study are included in the tool and if there 
are irrelevant items(12).

Content validity is based on a judgment. There are no totally 
objective methods to ensure adequate coverage of the tool con-
tent, but it is increasingly common to use a group of independent 
experts to assess content validity. Overall, researchers calculate 
the content validity index (CVI) that indicates the extent to which 
expert opinions are congruent(13).
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The content of the translated scale was validated by a com-
mittee of nine expert nurses according to preestablished criteria. 
After analyzing scale content by experts, the CVI of each item and 
the scale as a whole (total CVI) were calculated. To calculate the 
CVI of the items separately, we used the formula CVI = number 
of answers 3 or 4 divided by the total number of answers.

 For total CVI calculation, we added all CVI calculated sepa-
rately and divided the result by the number of items considered 
in the assessment(13).

Pediatric PIV Infiltration Scale pre-final test

Pretest data were collected using a tool containing the child 
identification data, the characteristics of intravenous therapy and 
the translated and adapted version of the Pediatric PIV Infiltration 
Scale. After parental and team authorization and child consent (where 
applicable), the following steps were followed for data collection: 1) 
preparation of children and family by nurses or nursing technicians 
for removal of the peripheral intravenous device in order to accord-
ing to unit routine; 2) dressing removal from PID insertion site by 
nurses; 3) PID insertion site assessment by nurses trained to identify 
infiltration signs with Pediatric PIV Infiltration Scale and recording of 
information in the data collection tool. The scale can be applied in 
surveillance and assessment of peripheral venous access during its 
stay in the patient. However, it was chosen for its application at the 
time of device removal because the units participating in the study 
were not using transparent film type coverage at data collection. 
This would not allow viewing of PID insertion site.

RESULTS

For pre-final version formulation, discrepant terms between 
translations and semantic, idiomatic, cultural and conceptual 
equivalences were analyzed. The translators reported no difficulty 
in translating the scale from English into Portuguese. The back-
translations showed no major differences from the original version.

The discrepancies identified in the translation were related to 
scale title (Pediatric PIV Infiltration Scale) and terms grade, flushes 
ease, flushes with difficult, pain at site, skin cool 
to touch, blanching, redness, diminished pulse 
below site, skin breaking down and capillary 
refill (Chart 1).

The analysis of semantic, idiomatic, cultural 
and conceptual equivalence showed that the 
judge committee considered the translated 
scale version equivalent in most items (Chart 2).

Content Validity Index

Chart 3 shows the description of the trans-
lated, adapted and validated Pediatric PIV In-
filtration content, with the respective ranks of 
infiltration grades. Tool’s content analysis reached 
CVI = 1 in items 1.4 and 5 and 0.89 in items 2 
and 4, showing a high level of consensus among 
the judges. It was in relation to the scales’ total 
CVI calculation, with CVI = 0.95.

Chart 1 – Consensus reached by the expert committee in the Pediatric PIV 
Infiltration Scale translations into Portuguese, Fortaleza, Ceará, Brazil, 2014

Original scale 
term Discrepant terms Consensus

Pediatric PIV 
Infiltration Scale

Escala de infiltração 
Intravenosa periférica 
pediátrica
Escala pediátrica de 
infiltração intravenosa

“Escala Pediátrica 
de Infiltração 
Intravenosa 
Periférica”

Grade Graduação
Grau Classificação

Flushes with 
ease

Flui bem
Flui com facilidade Flui com 

facilidade

Flushes with 
difficulty

Raro rubor 
Flui com dificuldade

Flui com 
dificuldade

Pain at site Dor no local
Dor no local de infiltração Dor no local

Skin cool to 
touch 

Pele fria ao toque  
Sensação de resfriamento 
da pele ao toque

Pele fria ao toque  

Redness Vermelhidão
Hiperemia Hiperemia

Blanching Pele esbranquiçada
Palidez Palidez no local

Diminished 
pulse below site

Pulso diminuído abaixo 
do ponto

Pulso diminuído 
abaixo do local

Skin breakdown Fissuras na pele
Ruptura da pele Ruptura da pele

Capillary refill >  
4 seconds

Reenchimento capilar >  
4 segundos
Enchimento capilar >  
4 segundos

Enchimento 
capilar >  
4 segundos

Note: PIV - Peripherally Inserted Intravenous

Chart 2 – Semantic, idiomatic, cultural and conceptual equivalence analysis of translations 
and suggestions from the judge committee, Fortaleza, Ceará, Brazil, 2014

Semantic 
equivalence

Idiomatic 
equivalence

Cultural 
equivalence

Conceptual 
equivalence

Change 
suggestion

E1 Equivalent Partially 
equivalent Equivalent Equivalent

To translate 
peripherally 
inserted 
intravenous 
as Intravenosa 
Periférica

E2 Equivalent Partially 
equivalent Equivalent Equivalent

To translate above 
or below site as 
acima or abaixo 
place of insertion.

E3 Equivalent Equivalent Equivalent Partially 
equivalent

To replace inchaço 
with edema

E4 Equivalent Equivalent Equivalent Equivalent None

E5 Equivalent Equivalent Equivalent Equivalent None
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Pre-final test in clinical practice

The pre-final stage of the pre-final version included six nurses, 
one nurse and two nurses from the Fortaleza units and three 
nurses from the Rio de Janeiro units. They were trained to apply 
the translated scale in clinical practice.

The pre-final version of the Pediatric PIV Infiltration Scale, 
translated and adapted into Brazilian Portuguese, was tested at 
33 PID insertion sites in 33 patients (17 NB from the neonatal unit 
in Fortaleza, 08 children from the pediatric unit in Rio de Janeiro 
and 08 pediatric unit of Fortaleza). Seventeen children were male 
and sixteen female. Regarding age, 13 children were aged 0 to 
14 days, eight between 29 days and 12 months, nine between 
12 and 36 months and three over 36 months.

The scale was applied to NB and children with indication for 
PID removal. In 60.6% of the cases, there was indication for device 
removal due to complications; 33.3% at the end of the indication; 
3.03% due to obstruction and 3.03% due to accidental loss. With 
regards to site, 33.3% of PID were in the right upper limb, 48.5% 
in the left upper limb and 18.2% in the right lower limb.  After PID 
removal, the insertion site was assessed for clinical infiltration signs 
using the scale translated and validated into Brazilian Portuguese. 
Table 1 shows the clinical infiltration signs assessed through the 
scale listed by frequency of occurrence. 

Table 2 lists the clinical signs related to the occurrence of 
infiltration in the sample studied.

Table 1 – Clinical infiltration signs of 33 PID insertion sites according to 
the translated and adapted version of the Pediatric PIV Infiltration Scale, 
Fortaleza, Ceará, Brazil, 2015

Variables Fi

Clinical Symptoms
Sem sintomas 11
Flui com facilidade 11
Flui com dificuldade 03
Edema localizado 05
Edema leve 03
Edema moderado 09
Edema grave 02
Dor no local 11
Pele fria ao toque 06
Palidez no local 07
Pulso diminuído abaixo do local 04
Pulso diminuído ou ausente 01
Infiltração decorrente de infusão de hemocomponente 01

Note: PID - Peripheral intravenous devices; PIV - Peripherally Inserted Intravenous.

Chart  3 – Pre-final Pediatric PIV Infiltration Scale translated and validated, 
Fortaleza, Ceará, Brazil, 2015

Classification Characteristics

Grau 0 Sem sintomas
Flui com facilidade

Grau 1
Edema localizado (1%-10%)
Flui com dificuldade
Dor no local

Grau 2

Edema leve 
(até ¼ ou de 10% a 25% da extremidade acima ou 
abaixo do local de inserção)
Presença de hiperemia
Dor no local

Grau 3

Edema moderado 
(1/4 a ½, ou de 25%-50% da extremidade acima ou 
abaixo do local de inserção)
Dor no local
Pele fria ao toque
Palidez no local
Pulso diminuído abaixo do local

Grau 4

Edema grave
(mais que ½ ou 50% da extremidade acima ou abaixo 
do local de inserção)
Infiltração decorrente de infusão de 
hemocomponentes, soluções irritantes ou vesicantes 
(com edema de qualquer extensão)
Pele fria ao toque
Palidez no local
Ruptura da pele/necrose
Formação de bolhas
Pulso diminuído ou ausente
Dor no local
Enchimento capilar > 4 segundos

Note: Pop’s translation and adaptation (2012); PIV - Peripherally Inserted Intravenous.

Table 2 – Infiltration grades classification of 33 PIV insertion sites according 
to adapted version of the Pediatric PIV Infiltration Scale, Fortaleza, Ceará, 
Brazil, 2015

Variables Fi Fi%

Infiltration Grade
Grau 0 11 33,4
Grau 1 05 15,1
Grau 2 06 18,2
Grau 3 09 27,2
Grau 4 02 6,1

Note: PIV - Peripherally Inserted Intravenous.

DISCUSSION

During the Pediatric PIV Infiltration Scale translation and validation 
process, the steps proposed by the chosen method were strictly 
followed(11), which has been used by several authors in translation 
and adaptation of questionnaires and scales in Brazil(10,14-17).

The authors did not mention difficulties in the translation and 
backtranslation steps of the Pediatric PIV Infiltration Scale, cor-
roborating the study of translation and cultural adaptation of the 
Premature Infant Pain Profile scale. No difficulties were identified 
either, since the two scales are composed of technical terms and 
assess objective parameters and not psychosocial phenomena, 
which contributes to the cultural approximation of the language(10).

The discrepant terms in the translations were discussed by the 
consensus committee of experts taking into consideration the 
most appropriate term for expressing signs and clinical infiltration 
signs and semantic similarity with Brazilian Portuguese.

Assessing the psychometric properties of tools is essential 
to determine whether the tool is suitable for use in the adapted 
cultural context, as well as meeting its proposed objectives(15).

Content validity is an important phase in the development 
and adaptation of questionnaires and scales(13). Thus, content 
validity was considered through judgment by CVI calculation.

The translated and adapted content of the Pediatric PIV Infiltra-
tion Scale achieved a high level of consensus among judges, both in 
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the separate items and in the whole scale where CVI was 0.95 (Chart 
3). In a study of translation and cultural adaptation of the Pediatric 
PIV Infiltration Scale developed in Turkey, with 54 NB, the authors 
obtained CVI = 0.99 in tool content assessment by seven judges(18).

Table 2 shows the classification of the infiltration grades assessed 
according to the Pediatric PIV Infiltration Scale. Infiltration was 
classified in grades ranging from 0 to 4 according to the translated 
and adapted scale. There is a predominance of grades 0 (33.4), 3 
(27.2%), 2 (18.2%) 1 (15.1%) and 4 (6.1%). 66.6% of the children 
assessed presented infiltration signs by adding the grades 1, 2 3 
and 4. National and international studies with children concluded 
that infiltration was the most frequent complication in this age 
group(4-5). Thus, there is a need for nursing interventions that prevent 
and early detect infiltration avoiding the aggravation of injuries.

Infiltration was classified into grades ranging from 0 to 4 according 
to the translated and adapted Pediatric PIV Infiltration Scale pre-final 
version (Chart 3). Implementation of care protocols that include 
PID insertion site assessment may reduce the rates and severity 
of infiltration injury when it is still detected in grades 1 and 2(7,19).

The most frequent clinical infiltration signs were edema 
and pain at PID insertion site. It is important to highlight that 
pain is the clinical sign present in all grades of the scale (1 to 4), 
being the earliest infiltration sign. Therefore, PID insertion site 
assessment through the Pediatric PIV Infiltration Scale leads 
the professional to question venous access permeability and 
infiltration in the presence of local pain, indicating PID removal 
before the injury becomes more severe as demonstrated in the 
Turkish scale validation study(18). However, there is a gap in the 
literature regarding the incidence of different clinical infiltration 
signs from the assessment by pediatric scales.

A study conducted in 10 pediatric hospitals in the United 
Kingdom highlighted the professionals’ perceptions on extravasa-
tion clinical management, evidencing the lack of guidelines for 
assessing the severity of the lesions. The authors highlight the 
need to increase professionals’ awareness of the great potential 

for extravasation injury-related morbidities and to conduct further 
studies to establish best practices(20).

It is noteworthy that until the completion of this manuscript 
no translation or validation studies of the Pediatric PIV Infiltration 
Scale were found in Brazil or into Brazilian Portuguese.

Study limitations

Although studies have shown good consensus among evalu-
ators, while using the Pediatric PIV Infiltration Scale in English 
and Turkish(1,18), we suggest that further studies be conducted 
to assess the consensus among evaluators in the Brazilian Por-
tuguese version.

Contributions to nursing and health

This study provides a useful tool for improving safety of periph-
eral intravenous device use in NB and children. This technology 
may be incorporated into clinical protocols for prevention and 
treatment of infiltration in this clientele.

CONCLUSIONS

The Pediatric PIV Infiltration Scale has been translated and 
culturally adapted into Brazilian Portuguese and its content has 
been validated by experts. At the end of pretest, no difficulties 
were reported in the scale use by nurses and no changes in the 
translated and adapted version were suggested. Other studies 
that apply the scale in the Brazilian context are recommended 
and allow other validations regarding psychometric properties.
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