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ABSTRACT

Objectives: To adapt the Portuguese Phlebitis Scale to the Brazilian
culture and verify the adapted version’s psychometric properties. Methods:
Methodological study involving analysis of semantic, cultural, and idiomatic
equivalence for cross-cultural adaptation, cognitive debriefing, verification
of internal consistency, and construct validity. The equivalence was analyzed
considering the percentage of agreement among experts. Exploratory factor
analysis was used to test construct validity. Reliability was assessed by internal
consistency (Cronbachs o and McDonald’s Q). Results: In the cross-
cultural adaptation process involving ten experts, two items did not reach an
agreement > 80% and underwent adjustments according to the suggestions
received. Twelve cognitive debriefing participants approved the adapted
version. Adults (n = 244) using a peripheral venous catheter participated in
the reliability and construct validation analysis. Exploratory factor analysis
identified a single factor, including all tested items (pain, erythema, edema,
streak formation along the course of the vein, and palpable venous cord)
and factor loading > 0.743. Internal consistency of the set of items was
high (Cronbach’s o = 0.771 and McDonald’s Q = 0.853). Conclusion: The
Portuguese Scale of Phlebitis - Version adapted for Brazil proved valid and
reliable. It achieved properties that allow use in Brazil’s clinical practice,
teaching, and research.

Descriptors: Nursing; Validation Study; Phlebitis; Catheterization, Peripheral.

RESUMO

Objetivos: Adaptar a Escala Portuguesa de Flebite para a cultura brasileira
e wverificar as propriedades psicométricas da versio adaptada. Métodos:
Estudo metodolégico envolvendo andlise da equivaléncia semintica, cultural
e idiomdtica para adaptagio transcultural, cognitive debriefing, verificacdo
da consisténcia interna e validade de construto. Equivaléncia foi analisada
utilizando percentual de acordos. Validade de construto foi testada utilizando
andlise fatorial exploratéria. A confiabilidade foi avaliada pela consisténcia
interna (o de Cronbach e Q de McDonald). Resultados: No processo de
adaptagio transcultural, envolvendo dez especialistas, dois itens nio alcancaram
concordincia > 80% e sofreram ajustes conforme as sugestoes recebidas. Doze
participantes do cognitive debriefing aprovaram a versio adaptada. Participaram
da andlise de confiabilidade e de validagio do construto 244 adultos em uso
de cateter venoso periférico. Andlise fatorial exploratéria identificou um sinico
Jator incluindo todos os itens testados (dor, eritema, edema, rubor no trajeto da
veia e corddo venoso palpdvel) e carga fatorial > 0,743. Consisténcia interna do
conjunto de itens foi alta (0. de Cronbach = 0,771 e Q de McDonald = 0,853).

© 2023 Universidade Federal de Goias. This is an open access article
distributed under the terms of the Creative Commons license.
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Conclusdio: A Escala Portuguesa de Flebite — Versdo adaptada para o Brasil mostrou-se vdlida e confidvel. Alcangou propriedades que
permitem sua utilizagdo na prdtica clinica, no ensino e pesquisas no pais.

Descritores: Enfermagem; Estudo de Validacio; Flebite; Cateterismo Periférico.

RESUMEN

Objetivos: Adaptar la Escala de Flebitis Portuguesa a la cultura brasilenia y verificar las propiedades psicométricas de la versidn adaptada.
Métodos: Estudio metodoldgico que involucré andlisis de equivalencia semdntica, cultural e idiomdtica para adaptacion transcultural,
debriefing cognitivo, verificacion de consistencia interna y validez de constructo. Para el andlisis de la concordancia de la equivalencia
se utilizd el porcentaje de concordancias. Para probar la validez de constructo, se utilizé el andlisis factorial exploratorio. La fiabilidad
se evalud mediante la consistencia interna (0. de Cronbach ¢ Q de McDonald). Resultados: En el proceso de adaptacion transcultural,
en el que participaron diez expertos, dos items no alcanzaron un acuerdo > 80% y se ajustaron de acuerdo con las sugerencias recibidas.
Doce participantes en el debriefing cognitivo aprobaron la version adaptada. Usuarios de catéter venoso periférico (n = 244) participaron
en el andlisis de confiabilidad y la validacion de constructo. El andlisis factorial exploratorio identificé un solo factor que incluia todos
los items probados (dolor, eritema, edema, enrojecimiento en la vena y el cordén venoso palpable) y una carga factorial > 0,743. La
consistencia interna de los items fue alta (0. de Cronbach = 0,771 y 2 de McDonald = 0,853). Conclusién: La Escala Portuguesa de
Flebitis — Version adaptada para Brasil demostrd ser vdlida y confiable. Alcanzd propiedades que permiten su uso en la prictica clinica,

la docencia e la investigacién en Brasil.

Descriptores: Enfermeria; Estudio de Validacion; Flebitis; Cateterismo Periférico.

INTRODUCTION

Phlebitis is a peripheral vascular trauma that results
in an inflammatory process in the layers of the vein, ev-
idenced by signs and symptoms at the catheter inser-
tion site or in the vein pathway, such as pain, erythema,
edema, streak formation along the course of the vein,
palpable venous cord and drainage of purulent exudate
through the catheter insertion site?. It is an important
indicator of the quality of care nursing provides® and is
intrinsically related to patient safety®

In general clinical practice, the most apparent signs
and symptoms of phlebitis, such as hyperemia and red-
ness along the vein, are considered without instruments
that allow a more accurate assessment, which can lead to
underreporting. Effective management of phlebitis re-
quires its rapid, safe, and reliable identification. Thus, it
is essential to use appropriate instruments that are easy
to apply to assess the presence and severity of phlebitis,
including subjective aspects such as the patients pain.
In addition, the phlebitis assessment instrument should
be valid, reliable, and adapted to the cultural conditions
and language of the setting where it will be used, as rec-
ommended by good practices for using and validating
health scales. Instruments with such characteristics in-
crease the quality of phlebitis assessment, contribute to
patient safety, and can be adopted by healthcare institu-
tions to promote a culture of patient safety.

Several phlebitis assessment tools are available in the
literature” and are commonly used by researchers in the
area, such as the Visual Infusion Phlebitis Assessment
(VIP scale)®, Peripheral Venous Catheter Assess (PVC

Assess)©, Maddox Scale” and Infusion Nursing Society
- Phlebitis Scale (INS Phlebitis Scale)®!?. These scales
make it possible to characterize phlebitis progressively
in degrees, ranging from zero (absence of clinical signs
of phlebitis) to degrees 4 or 5 (signs of greater severi-
ty). The scales generally consider pain as one of the first
signs of phlebitis (grade 1) and the presence of purulent
exudate and palpable venous cords as the most severe
symptoms, corresponding to grades 4 or 5. Detecting
signs and symptoms, and implementing nursing inter-
ventions as soon as possible can prevent complications
such as bloodstream infection and tissue injury®”'3.

There is no consensus on phlebitis measures or refer-
ence scales ©!*121% This may contribute to the wide vari-
ations in the cumulative incidence of phlebitis reported
in the literature®'>>1” (4.6% to 36.7%), depending on
the definition of phlebitis and scale used, and prevents
comparison at the national or international level. Con-
sequently, without standardized, valid, and consistent
measures, it becomes more challenging to determine the
magnitude of phlebitis in clinical practice and the effec-
tiveness of prevention and treatment measures.

In Brazil, authors have performed loose translations
of scales published in other countries and other languag-
es, or they have used their own definitions and criteria
for evaluating phlebitis, or the authors do not describe
the scale used in the study”'>9).

The Phlebitis Scale"” is one of the most widely used
scales (inter)nationally. It has been adapted to Portu-
guese from Portugal (Escala Portuguesa de Flebite)®. The
verification of clinical parameters determines the occur-
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rence of phlebitis and its degree of severity, where 0 is
the absence of phlebitis, and 4 is the highest degree of
severity. The application of the adapted scale in Portugal
made it possible to identify phlebitis in 11.5%? and
36.7%"" of adults using short peripheral venous cathe-
ters in that country.

The Portuguese Phlebitis Scale® has been used in
Brazil without cross-cultural adaptation?. It was pos-
sible to identify the occurrence of 6.1% of phlebitis
in a study conducted in the country'?. Despite the
standardization of Portuguese writing through the or-
thographic agreement between Brazil and Portugal in
2009, many words have different meanings or are not
similarly used when comparing Portuguese and Brazil-
ian culture®”. Thus, it is necessary to conduct studies
to adapt measurement instruments, considering the cul-
tural differences between these countries®?. In addition,
to date, no adapted and validated version of any other
phlebitis assessment scale has been identified for use in
Brazil.

In summary, we recognize the need to provide a valid
and reliable phlebitis assessment scale to evaluate and
document this event in clinical practice, teaching, and
research in Brazil. Thus, considering that the Escala Por-
tuguesa de Flebite has good psychometric properties in
Portuguese culture®, the possible differences between
the meanings of some words/expressions of Portuguese
and Brazilian cultures and, also, considering the possi-
bility of standardizing the nursing language for phlebi-
tis assessment and comparing the cumulative incidence
of phlebitis in the Brazilian context, the present study
aimed to adapt the Escala Portuguesa de Flebite to Brazil-
ian culture and verify the reliability and validity of the
adapted version.

METHODS

A three-step methodological study was developed®”
modified from Beaton’s (2007) method including: 1)
assessment of idiomatic, semantic, cultural and con-
ceptual equivalence for cross-cultural adapration; 2)
cognitive debriefing®”, 3) verification of psychometric
properties of the Escala Portuguesa de Flebite — Version
adapted for Brazil®. Of note, the cross-cultural adapta-
tion did not require translation since it is a scale already
in the same language.

Cross-cultural adaptation

Cross-cultural adaptation was performed through
idiomatic, semantic, cultural and conceptual equivalen-
ce of the Escala Portuguesa de Flebite®. Idiomatic equi-
valence verifies whether idiomatic or colloquial expres-

sions are corresponding. Semantic equivalence seeks to
identify whether the meaning of the words corresponds
in the original and adapted versions, considering voca-
bulary and grammatical aspects®?. Cultural equivalence
reflects the adequacy to situations related to the expe-
riences of the target culture, in this case, the Brazilian
culture. Conceptual equivalence explores whether the
concept reflected in the instrument is compatible with
situations and events experienced in the target cultu-
eV,

It is important to emphasize and clarify that transla-
tion and back-translation are the first steps in the pro-
cess of adapting a scale®V. These steps were developed
during the adaptation process of the original Phlebitis
Scale (in English)"” into Portuguese (Portuguese ver-
sion) and described in a previous publication®. The
translation and back-translation steps are dispensable
when the instrument is already in the language used by
the target population®”, in this case, the Portuguese lan-
guage. Therefore, in the present study, we proceeded to
the equivalence evaluation stage by a committee of ex-
perts. The study was conducted after authorization from
the authors of the Escala Portuguesa de Flebite® for the
adaptation and use of this scale in Brazil.

Cross-cultural adaptation was performed by a com-
mittee of expert nurses with clinical, teaching and/or
research experience in the process of peripheral vein
puncture. The experts were selected using typical-case
sampling and snowball technique®”. The number of
committee participants met the recommendations for
studies of this nature®.

Initially, three nurses/professors from a Nursing
School in Minas Gerais, Brazil, were invited to parti-
cipate in the expert committee through personal con-
tact, as they are scholars on the subject. Next, each one
was asked to nominate three other experts who met the
following criteria: be a nurse, and have at least two years
of clinical, teaching and/or research experience on the
peripheral vein puncture process. The nine indicated
specialists (three from Minas Gerais, two from Rio de
Janeiro, two from Sio Paulo, one from Acre, and one
from Rio Grande do Sul) were invited by e-mail to par-
ticipate in the study. The message described the study’s
objectives and included the Informed Consent and the
data collection instrument.

The instrument described the criteria for evaluating
the items of the Escala Portuguesa de Flebite regarding
equivalence: idiomatic, semantic, cultural and concep-
tual. For each item, there were two response options of
agreement (agree and disagree)**® and a space for su-
ggestions. Modification proposals were accepted when
the agreement between experts was > 80.0% . The
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verification of agreement among experts considered the
total number of “agree” answers divided by the total
number of experts in the committee multiplied by 100.
After analysis by the research team, version 1 of the Por-
tuguese Phlebitis Scale - Version adapted for Brazil was
developed.

Cognitive Debriefing

After completion of the previous stage, a focus group
composed of a second committee of experts reviewed
the first version of the Escala Portuguesa de Flebite - Ver-
sion adapted for Brazil. Researchers selected to form
this second committee were considered references in the
area. The criteria for indication/inclusion to participate
in the focus group were: being a nurse and having at
least two years of clinical experience, or experience in
teaching, or in research related to the process of periphe-
ral vein puncture. The invitation was made in person,
and the group met in a room with privacy and chairs
arranged in a circle.

The focus group participants evaluated version 1 of
the Escala Portuguesa de Flebite — Version adapted for
Brazil, for clarity, comprehension, and coherence of
terms or expressions. Simultaneously, they compared
this version with the Escala Portuguesa de Flebite and,
when relevant, with the original version"?. Comments
and suggestions were expressed verbally and recorded in
report format by one of the researchers. To determine
the consensus of the group (minimum of 80.0%), vo-
tes were taken to accept modification, replacement, or
exclusion of any item from the scale. All items were ac-
cepted, and there were no changes. After the consensus
of the experts in the focus group, the Escala Portuguesa
de Flebite - Version adapted for Brazil was sent to the
authors of the Portuguese version for evaluation as to its
correspondence with the original meaning. The authors
agreed with the proposal of the Brazilian version, and
there were no suggestions for changes.

Verification of the psychometric properties
of the Escala Portuguesa de Flebite - Version
adapted for Brazil

The construct validation and internal consistency
test of the version adapted for Brazil was performed in
a non-probabilistic convenience sample, consisting of
women treated in a surgical/obstetric clinic of a public
hospital in Minas Gerais (MG) and patients treated in a
chemotherapy clinic (outpatient clinic) of a public hos-
pital in Goids (GO). These settings were chosen because
of the common use of peripheral venous devices during
treatment and because they were the researchers” places
of work. The recommendations regarding the minimum

size of participants to enable factor analysis®” were con-
sidered, of at least five to ten times the number of vari-
ables, ensuring, for small scales, a total of 100 or more
participants.

The criteria for inclusion of participants in this stage
were: age greater than or equal to 18 years, being in in-
travenous therapy by short peripheral venous catheter
over needle. Diverse populations exposed to different
risks of phlebitis were included in order to capture signs
and symptoms of phlebitis with potentially distinct evo-
lution.

Patient data were collected by members of the re-
search team, who were previously trained to assess the
clinical criteria for phlebitis. Recording was performed
electronically (Open Data Kit) or on printed instru-
ments, identical to the electronic forms, depending on
the resource available in the research setting.

The first 30 patients from Minas Gerais were consid-
ered as pre-test. Given that the instrument was well un-
derstood, data collection was continued. Also, consid-
ering that there were no changes, the 30 patients of the
pre-test were used in the evaluation of the total sample.

The collected data were: age (years), sex (male or fe-
male), catheter caliber (gauge), insertion site (dorsum
of the hand, forearm, antecubital fossa, arm), length of
catheter stay (hours), signs and symptoms of phlebitis
and degree of phlebitis (0 to 4) according to the Escala
Portuguesa de Flebite - Version adapted for Brazil. There
were no losses or refusal of patients to participate in the
study. Descriptive statistical analysis (absolute and rela-
tive frequencies) was performed for demographic, cath-
eter and phlebitis data.

The psychometric properties tested were reliabili-
ty and construct validity. Data were processed using R
software (version 4.3.0, R Core Team, 2020, Vienna,
Austria). Signs and symptoms of phlebitis are dichot-
omous items (present versus absent). Bartletts test of
sphericity tested the suitability of the data for factoring
and the Kaiser-Meyer-Olkin (KMO) test verified the
suitability of the sample for factor analysis. Significant
Bartlett’s test of sphericity values (p < 0.05) indicate
that exploratory factor analysis can proceed®, KMO
values above 0.6 are considered reasonable® and the
minimum factor loading to consider an item fit for the
domain was 0.50%9 .

Construct validity was assessed by exploratory factor
analysis, since it was the first evaluation of the scale in
Brazil, and it was decided not to establish restrictions on
the estimation or number of components/factors. Thus,
exploratory factor analysis was conducted with factor
extraction by principal components and rotation by the
varimax method to identify the number of factors. The
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minrank factorial method and rotation by the orthog-
onal varimax method were used to calculate the factor
loadings of the proposed model. Reliability was assessed
using Cronhach’s alpha (o) and McDonald’s omega (Q)
coefficients. Cronhach’s alpha coeflicient values between
0.60 and 0.75 were considered moderate and above
0.75 considered high and very high®”. The significance
level was 5%.

The study was approved by the Research Ethics
Committees of the institutions involved (opinion num-

bers 4.433.582 and 3.643.747).

RESULTS

Cross-cultural adaptation

Of the twelve nurses invited to participate in the ex-
pert committee, ten responded to the instrument: two
were studying for a master’s degree, two for a doctorate
degree, and six hold PhD in Nursing with published
studies on peripheral venous catheters, and all had clini-
cal experience in peripheral vein puncture and phlebitis
evaluation. Some terms or expressions did not present
agreement > 80.0% (Table 1). In these cases, the ex-
perts’ suggestions were analyzed by the researchers, and
version 1 of the Escala Portuguesa de Flebite - Version
adapted for Brazil was developed.

Table 1 - Comparison between the Portuguese Scale and
Version ], in relation to terms or expressions with agreement
lower than 80.0% among experts and their suggestions for
changes, Vicosa, Minas Gerais, Brazil, 2019
Terms or expressions .
Experts' suggestions for
version 1

Grade - Portuguese Phlebitis
Scale

. . Pain at access site or
Pain at access site or areas

) areas adjacent to the
adjacent to the catheter . . )

] o ) catheter insertion during
during administration of

. L administration of solution
solution or medication OR o
or medication OR

Pain at access site AND Pain at access site AND
2 Erythema AND/OR
edema and erythema
edema

Pain at access site AND
Pain at access site AND

Erythema AND/OR
erythema OR edema, AND Y
3 ) edema AND
Streak formation along the )
) Streak formation along the
vein pathway X
course of the vein
4 Streak formation along the  Streak formation along the

vein pathway course of the vein AND

Note: in bold the adapted items.

Cognitive Debriefing

In this stage, Version 1 of the Escala Portuguesa de
Flebite - Version adapted for Brazil was evaluated by
focus group (n = 12). Three nursing professors and
nine nurses participated. The professors were PhDs in
nursing, with 14 to 18 years of training, with clinical
experience in venipuncture and teaching in nursing.
The nine nurses had an average of 6.5 years of nursing
training (2-11 years), with two working in intensive care
unit (22.2%), four in emergency departments (44.4%)
and three in medical-surgical unit (33.3%). The 12 par-
ticipants reported no difficulty in understanding the ter-
ms or expressions of the scale (100%) and did not make
any suggestions for changes.

The authors of the Portuguese version analyzed the
version adapted for Brazil (Table 2) and agreed with the
modifications, considering that the changes were un-
derstandable, preserving the original meaning.

Psychometric properties of the Escala Portu-
guesa de Flebite - Brazilian adapted version

A total of 244 patients took part in this phase, whose
demographic data and characteristics related to veni-
puncture, presence and signs of phlebitis are shown in
Table 3.

Bartlett’s test of sphericity was statistically significant
(p < 0.001), suggesting that factor analysis is applicable
to the study’s data. The sample was adequate for the fac-
tor analysis of the scale (KMO = 0.603).

One of the aims of exploratory factor analysis is to
reduce the number of parameters for the number of psy-
chological constructs, allowing both the extraction of
factors and the selection of the number of items in each
factor. When extracting factors, methods are used that
examine the correlation/covariance between all variables
and seek to extract a latent variable from the measured
variables. Since it is possible to extract as many factors
as the number of items, other analyses must be used to
know which factors will be retained for subsequent anal-
yses. Thus, in this study, the eigenvalues of the main
factors for the questionnaire items were evaluated (Fig-
ure 1).

According to the Kaiser criterion®?, there is only
one factor, since only the first factor has an eigenvalue
greater than one. When considering the other methods,
both by reading the graph (Scree Plot) and parallel anal-
ysis, methods proposed by Horn®, we have that the
ideal number of factors is also one.

Table 4 presents the factor loadings, which were
greater than 0.70, indicating that the items belong to
the factor. The proportion of variance explanation was
0.809.
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Table 2 - Phlebitis Scale, Escala Portuguesa de Flebite and the VVersion adapted for Brazil

Phlebitis Scale*

Clinical criteria

Escala Portuguesa de Flebite**

Clinical criteria

Escala Portuguesa de Flebite - \Version
adapted for Brazil

Clinical criteria

0 No symptoms No symptoms No symptoms
) ) ) Pain at access site or areas adjacent
Pain at access site or areas adjacent to the . . ]
] . . ) to the catheter insertion during
) ) ) catheter during administration of solution . ) ) L
Erythema at access site with or without L administration of solution or medication
1 ain or medication¥ OR OR
P Erythema at the access site with or ) )
) ) Erythema at the access site with or
without pain ) .
without pain
> Pain at access site with erythema and/ Pain at access site with erythema or Pain at access site AND
or edema edema Erythema AND/OR edema
Pain at access site with erythema or Pain at access site AND
Pain at access site with erythema edema . Erythema AND/OR edema AND
3 Streak formations ) ) Streak formation along the course of the
Streak formation along the vein pathway .
Palpable venous cord vein AND
Palpable venous cord
Palpable venous cord
Pain at access site AND
Pain at access site with erythema Pain at access site with erythema and/
: Y Y Erythema AND/OR edema AND
Streak formations or edema )
) ) ) Streak formation along the course of the
L Palpable venous cord greater than 1linch  Streak formation along the vein pathway

in length
Purulent drainage

Palpable venous cord > 2.5 cm long
Purulent drainage

vein AND
Palpable venous cord >2.5cm long E
Purulent drainage

Note: * Infusion Nurses Society (Norwood, Massachusetts, The United State of American);** Braga, Salgueiro-QOliveira, Henriques, Rodrigues, Rodrigues,
Pereira et al. (2016);¥ In the adaptation of the Phlebitis Scale to European Portuguese, it was considered that the original scale presented a limitation,
since it raised doubts of interpretation in relation to grade 1 and 2 of phlebitis, since all other descriptions begin with a reference to pain.

Table 3 - Characterization of patients (n = 244) regarding demographic data and data related to venipuncture, presence and
signs of phlebitis, Juiz de Fora, Minas Gerais, Goiania, Goias, Brazil, 2019 - 2020
Continue...

Surgical/Obstetric Clinic (MG)

Chemotherapy Clinic (GO)

Variables (n=189) (n=55)
n (%) n (%)
Age (years)
<40 127 (67.2) 7 (14.6) 134 (54.9)
40 -59 57 (30.2) 30 (54.5) 87 (35.7)
60-79 5(2.6) 17 (309) 22 (94)
Mean (SD), min-max 344(09),18-73 52.8(12.0), 26 - 76 38.0(17.0),18 -76
Median (10 - 310) 32 (1025 - 41) 52 (10 43 - 61) 37 (1028-46)
Sex
Female 189 (100) 35 (63.6) 224 (91.8)
Male 0(0.0) 20 (364) 20(8.2)
Catheter Gauge
16G 6(3.2) 0(0.0) 6L
18G 107 (56.6) 0(0.0) 107 (439)
20G 48 (25L4) 0(0.0) 48(19.7)
22G 10 (5.3) 26 (47.3) 36 (14.8)
246G 0(0.0) 29 (52.7) 29 (119)
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Table 3 - Characterization of patients (n = 244) regarding demographic data and data related to venipuncture, presence and
signs of phlebitis, Juiz de Fora, Minas Gerais, Goiania, Goias, Brazil, 2019 - 2020
Conclusion.

Surgical/Obstetric Clinic (MG) Chemotherapy Clinic (GO)
Variables (n=189) (n=55)

n (D/o) n (%)

Insertion site

Back of hand 105 (55.6) 44 (80.0) 149 (61.1)
Forearm 39 (20.6) 10 (18.2) 49 (20.1)
Antecubital fossa 40 (21.2) 1(1.8) 41(16.8)
Arm 5(2.6) 0(0.0) 5(2.0)
Length of stay of the catheter at the time of data collection - Hours
0<6 0(0.0) 12 (21.8) 12 (49)
6<12 32 (169) 28 (509) 60 (24.6)
12<24L 147 (77.8) 9 (16L4) 156 (639)
2L <36 5(2.6) 0(0.0) 5(2.0)
36<48 3(1.6) 0(0.0) 3.2
48<60 2Q11) 0(0.0) 2(0.8)
Signs & Symptoms of phlebitis
Pain No 68 (3598) 25 (4L545) 93 (38.11)
Yes 121 (64.02) 30 (54.55) 151 (61.89)
No 90 (47.62) 53 (96.36) 143 (58.60
Edema
Yes 99 (52.38) 2 (3.64) 101 (4140)
Erythema at the access No 70 (37.04) 51(9273) 121 (49.60)
site Yes 119 (6296) 4.(7.27) 123 (5040)
No 171 (3048) 55 (100.00) 226 (92.62)
Palpable venous cord
Yes 18 (9.82) 0(0.00) 18 (7.38)
Streak formation along No 175(9259) 55(100.00) 230 (94.26)
the course of the vein Yes 1 (7440) 0(0.00) 14 (574)
No 189 (100.00) 55 (100.00) 244 (100.0)
Purulent drainage
Yes 0 (0.00) 0(0.00) 0
Grade of phlebitis
0 63(3333) 23 (41.82) 86 (35.25)
1 28 (14.81) 31 (56.36) 59 (24.18)
2 68 (3598) 1(1.82) 69 (28.28)
3 30 (15.87) 0(0.00) 30 (12.30)
4 0 (0.00) 0(0.00) 0 (0.00)
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Figure 1 - Eigenvalues of the main factors of the items under study (n = 244)

4

Eigenvalues

3
Number of components

Table 4 - Factor loadings, communities, KMO and internal consistency values of the items under validation (n = 244)

Commonalities

Factor Load

Cronbach's o.® McDonald’s Q¢

Pain 0985 0971
Ergthemg at the 0989 0978
access site

Edema 0924 0.854
Palpable venous cord 0.743 0553

Streak formation
along the course of 0.831 0.691
the vein

(95%CI) (95%C1)
0699 (o.ec?é??73e) (0.77%;85848)
e (o.sg;;’fwl) (0.673;7 3.6;861)
0.609 (0,536(?506.)722) (0.725?8243)
0490 (0.75057;((;;?838) (0.82.72;3?892)
0510 0802 0.863

(0.758; 0.840)

(0.832;0.889)

Total

0,771
(0,723; 0,814)

0,853
(0,822; 0,881)

Note: 2 KMO - Kaiser-Meyer-0lkin; ® Cronbach’s o - alfa of Conbach; ¢ McDonald’s Q — omega of McDonald.

Cronbach’s alpha (o) coefficient for all items within
the domain was 0.771 (95% CI = 0.722 - 0.813). As
for McDonald’s 6mega (€2), the overall coefficient was
0.853 (95% CI = 0.822- 0.880). In both tests, the coef-
ficients reflect high reliability values.

DISCUSSION

The process of cross-cultural adaptation of scales is
essential for their use in clinical practice and research in
another country, even if the language is the same, as in
the case of Portuguese in Portugal and Brazil. The aim is
to ensure the quality of the scales and achieve idiomat-
ic, conceptual, semantic, and cultural equivalence®. In
the present study, two expert committees were involved
in the cross-cultural adaptation of the Escala Portuguesa

de Flebite, allowing a robust process of adequacy for use
by nurses and other health professionals in this country.

The profile of the Brazilian experts who served on
the committees involved in the cross-cultural adaptation
stage in the present study is similar to that of those who
participated in the adaptation of the original instrument
into Portuguese from Portugal, including representa-
tives of teaching, research and nursing care, contrib-
uting to validation from different perspectives?. This
diversity of expertise is essential to ensure the quality
of cross-cultural adaptation. In this study, the experts
provided a small semantic adjustment by including the
words “catheter insertion” in grade 1 (Pain at access
site or areas adjacent to the catheter insertion during
the administration of solution or medication) and re-
placing the word “pathway” (Streak formation along the
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vein pathway) with “course of the vein” in the signs of
phlebitis in grades 3 and 4 (Streak formation along the
course of the vein). These changes are essential to ensure
correct understanding and assessment of the signs and
symptoms of phlebitis in patients with a peripheral ve-
nous catheter.

Considering patient safety, using a validated scale for
the periodic and systematized assessment of the inser-
tion site of a venous catheter may assist nurses in clinical
reasoning. That is, the use of the scale offers parameters
for decision-making regarding catheter removal when
the first signs and symptoms of phlebitis (pain, erythe-
ma, and edema) are identified, preventing progression
to degrees of more significant tissue impairment. Ad-
ditionally, the analysis of phlebitis incidence rates and
their respective degrees can be used as an indicator of
quality of care, directing the implementation of qual-
ity improvement projects that promote patient safety
through educational actions.

The patients and professionals who participated in
this adaptation and validation study represent individ-
uals from two Brazilian regions, from different clinical
settings (inpatient and outpatient units), and exposed
to different risk factors for the development of phlebi-
tis (for example, considering the solutions or medica-
tions administered by venous catheters). This diversity
increases the external validity of the scale. Despite the
differences, it is worth noting that the patients who par-
ticipated in the evaluation of the psychometric proper-
ties of the scale resemble the profile of those in other
Brazilian studies that evaluated phlebitis in terms of
age, sex, and location (hospital and clinic)”%112. The
instrument must be valid for use in different clinical set-
tings and among patients with different risks.

The psychometric tests indicate evidence of con-
struct validity and internal consistency of the Escala
Portuguesa de Flebite - Version adapted for Brazil. When
performing exploratory factor analysis, it was observed
that the factor analysis was adequate and that the items
grouped into a single factor. The high factor loading val-
ues for all items indicate that the items belong to the
same factor. Together, the items explain the variance in
an excellent value (cumulative variance equal to 0.809).
Also, the communality values of the items, all above
0.5, indicate the high explanatory power of the items by
the factor. The result of the exploratory factor analysis
confirms what is observed in the clinic, namely that the
signs of inflammation observed in cases of phlebitis are
strongly related.

The good internal consistency stands out, reinforc-
ing the reliability of the scale. The Cronbach’s o coef-

ficient may have presented a moderate-high value due

to the small number of items in the scale. However, it is
noteworthy that the value of McDonald’s Q coefficient
was high. Examining the reliability of the pain, erythe-
ma, and edema items individually, reasonable values
were noted. It was observed that the value of Cronbach’s
alpha coefficient could be better if the other items (pal-
pable venous cord and streak formation along the course
of the vein) were excluded. However, the improvement
in reliability by excluding the items palpable venous
cord and streak formation along the course of the vein
may be related to the low identification of these items in
the sample studied. Once again, reflecting on the clini-
cal relevance of the signs and symptoms of phlebitis, the
removal of one or another symptom may interfere with
the quality of the nursing assessment and identification
of phlebitis.

It is understood that, when conducting the present
study, the frequent evaluation of the peripheral venous
catheter insertion site in patients has caused bias since
the researchers followed strict protocol for data collec-
tion. However, this frequent evaluation is positive for
patients, as the progression of phlebitis was avoided by
identifying the first signs and symptoms. From the sci-
entific/statistical point of view, this possible bias due to
frequent evaluation made the analysis difficult because
there were no cases of patients with purulent drainage
and few cases with palpable venous cords and streak for-
mation along the course of the vein. Similar results were
reported by researchers in a study conducted in Portu-
gal"” using the Escala Portuguesa de Flebite and another
study conducted in Brazil"” using another scale, freely
translated by the authors, but with the same criteria for
grade 4. Future studies should be conducted to confirm
the unidimensional theoretical model identified in the
present study through confirmatory factor analysis, and
it is suggested to evaluate the intra and interobserver re-
liability of the signs and symptoms of phlebitis. Also,
due to the extension of Brazil, participants representing
different regions of Brazil are encouraged.

Despite the rigor in assessing the idiomatic equiv-
alence process and the considerable sample for testing
psychometric properties, the cross-cultural adaptation
of the Phlebitis Scale from the Portuguese version and
not from the original English version can be considered
a limitation of the study. In addition, the recruitment
of experts can be seen as a limitation since it mainly
occurred in one region of the country, which may be a
weakness of the study due to possible cultural differenc-
es between Brazilian regions and intentional sampling.
However, it is noteworthy that the terms of the phle-
bitis scale are technical, reducing the impact of this is-
sue. Furthermore, the similarities between Brazilian and
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Portuguese are greater than the differences, and, consid-
ering that the Escala Portuguesa de Flebite followed the
translation and back-translation steps from the original
English instrument, it reduces the risk of misunder-
standings regarding the object of the original scale.

Systematic use of this tool could help to identify ev-
idence of phlebitis and establish a baseline for interven-
tions and comparative studies at national and interna-
tional levels.

CONCLUSIONS

The Escala Portuguesa de Flebite - Version adapted
for Brazil, presents construct validity and good inter-
nal consistency. Thus, nursing and health professionals
working in practice, teaching and research now have
an instrument for the assessment of phlebitis properly
adapted to the country’s culture.
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