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ABSTRACT

Objective: to build a nursing care instrument for patients
with short-term central venous catheters in an Intensive
Care Unit. Methods: a multi-method study in three stages:
structuring of the instrument; pre-testing of the instrument;
agreement analyses among nurses and final composition of
the instrument. Results: the instrument, in its first version,
presented three domains related to the moment of insertion
(five items), maintenance (15 items) and catheter removal
(ten items). Most of the 30 items were assessed as relevant
(23/77%) and presented a satisfactory Content Validity In-
dex (28/93%). Ten items were reformulated, 32 new items
were included, and three items were deleted. Conclusion:
the instrument was constructed, which presented response
validity for the care of nurses to patients with central ve-
nous catheters in Intensive Care Units, consisting of three
domains and 59 items evaluated by nurses and considered
appropriate for the moments of insertion, maintenance and
removal of the catheter.

Descriptors: Nursing Care; Catheters; Intensive Care Units.

RESUMO

Objetivo: construir um instrumento de cuidados do en-
fermeiro ao paciente com cateter venoso central de curta
permanéncia em Unidade de Terapia Intensiva. Métodos:
estudo multimétodo em trés etapas: estruturacdo do instru-
mento; pré-teste do instrumento; analises de concordancia
entre os enfermeiros e composi¢do final do instrumento.
Resultados: o instrumento, em sua primeira versao, apre-
sentou trés dominios relacionados ao momento de inser¢ao
(cinco itens), manutenc¢do (15 itens) e remoc¢do do cateter
(dez itens). A maioria dos 30 itens foi avaliada como rele-
vante (23/77%) e apresentou satisfatério indice de Vali-
dade de Conteudo (28/93%). Reformularam-se dez itens,
incluiram-se 32 novos e excluiram-se trés itens. Conclusao:
foi construido o instrumento, que apresentou validade de
resposta para os cuidados do enfermeiro ao paciente com
cateter venoso central em Unidade de Terapia Intensiva,
compondo-se de trés dominios e 59 itens avaliados por en-
fermeiros e considerados adequados para os momentos de
insercdo, manutencdo e remog¢do do cateter.

Descritores: Cuidados de Enfermagem; Cateteres; Unida-
des de Terapia Intensiva.
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Introduction

The short-term central venous catheter is the
most common type of central venous access device
used in patients admitted to Intensive Care Units. The
choice of this device is associated with the profile of
patients admitted to these units - with or at risk of
developing acute organ dysfunction - and their thera-
peutic needs, which may include hemodynamic moni-
toring, multiple medications, large infusion volumes,
blood and/or blood component administration, and
parenteral nutrition®. Thus, for the treatment of cri-
tically ill patients, the central venous catheter is an in-
dispensable technology, while it can also confer risks
to patients.

Patients using central venous catheters and
with inadequate care to the device may suffer damage,
generating unfavorable outcomes in health services.
The patient with damage may have a longer hospital
stay, a higher probability of readmission in 30 days,
and a higher probability of death, besides generating a
higher economic cost to the institutions®. Therefore,
it is necessary to structure and systematize the servi-
ces, so that the care of patients is delivered safely, es-
pecially in units that require highly complex care and
directed to high-risk devices, such as the short-term
central venous catheter.

Central venous catheters are among the me-
dical devices most associated with negative patient
outcomes. In a prospective cohort developed over
a 12-month period, an infection rate of 12.6% and
an incidence of 19/1,000 Intensive Care Unit/days
were obtained, being central venous catheter-asso-
ciated bloodstream infections the most common type
(48.8%, 15.9/1,000 device days)®. In Brazil, in an ob-
servational study, there was a high percentage of com-
plications in critically ill patients using the 196 cathe-
ters analyzed. Of the 170 double lumen catheters, 61
(35.8%) resulted in some type of complication and 14

(53.8%) of the 26 monolumen catheters analyzed®.
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For patient safety, nurses’ care must be based
on the best scientific evidence. The literature guides
not only innovation in care, but also enables the best
and safest patient care. In addition, the participation
of nurses in the construction of instruments that gui-
de nursing work favors the prevention and control of
problems experienced in their daily lives®. To impro-
ve health indicators and provide harm-free care in
the care setting, several strategies have been adopted,
such as: procedure standardization, checklist, team
training, and bundle implementation®”. However, a
directing of efforts of strategies is observed, above all,
to care for the maintenance of the catheter(-®, there-
fore, care is required to cover all moments of catheter
use - its installation, maintenance and removal.

Given the complex scenario of Intensive Care
Units and considering the risks related to the use
of central venous catheters by critically ill patients,
efforts must be made to ensure that nurses’ care is
safe and of quality. For this, it is necessary to create
technologies that enable care plans based on scientific
evidence and that the safety of the critically ill patient
be assured, which is why this study was conducted,
aiming to answer the following question: What is the
nurse’s care of the patient admitted to an Intensive
Care Unit at the time of installation, maintenance and
removal of the short term central venous catheter?
The objective was defined as: to build a nursing care
instrument for patients with short-term central ve-

nous catheters in an Intensive Care Unit.

Methods

Multi-method study conducted from November
2019 to August 2020. The procedures for this study
were divided into three steps pertaining to the struc-
turing of the instrument, the pre-test with nurses, and
the analyses of the instrument®.

The first step, structuring the instrument, was
based on literature consultation. A systematic review
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study was conducted to investigate the evidence of the
contributions of nurses’ care to reduce adverse events
in patients with central venous catheters, which has
its results presented in a publication®?. After an ini-
tial study, recommendations from national and inter-
national bodies and societies were synthesized and
gathered on the subject related to vascular access-
es®719, The compilation of these findings, associated
with the clinical experiences of the researchers, al-
lowed the construction of the preliminary version of
the instrument.

In the second stage, pre-test, seven nurses who
were qualified in critical care (specialization or mas-
ter’s degree) and who were part of the collaboration
framework of the research group of the researchers
responsible for the study, were invited®?. This quan-
tity considered the literature, which describes an ac-
ceptable number of experts for the evaluation panel
composition of three to ten®. Upon confirming par-
ticipation in the study, each nurse received, by e-mail,
alink to access the instrument built in electronic form.
For each item of the instrument, a four-point Likert-
type scale was available, ranging from one - not rele-
vant to four - very relevant, and a space for free typ-
ing for comments and suggestions to each item of the
instrument when the nurses deemed pertinent were
available.

In the third stage, statistical analyses and ad-
justments were conducted on the instrument, whose
data was obtained in the pre-test and inserted into a
spreadsheet in Microsoft Excel®, version 2019. The
percentages of agreement between the nurses for
each item and each domain of the instrument were
calculated, considering a percentage of 90% agree-
ment. Those with a lower percentage were reformu-
lated. The Content Validity Index (CVI) of the answers
marked three or four points was applied to evaluate
the degree of agreement between the evaluators, con-
sidering the cutoff point equal to or greater than 0.78.
The nurses’ suggestions were analyzed for the main-

tenance, modification or exclusion of items.

This study was submitted to the Research Eth-
ics Committee of the Federal University of Santa Ca-
tarina, under Opinion No. 3,908,791/2019, and de-
veloped respecting the ethical precepts in research
with human beings. Thus, all participants, prior to the
study, consented to their participation by signing the
Free and Informed Consent Term.

Results

To build the instrument, this study was con-
ducted in three stages. The first stage was based on
the understanding of the study phenomenon, whose
structure of the instrument was given in three do-
mains: the first with five items related to the nurse’s
care regarding catheter insertion; the second with 15
items related to the nurse’s care regarding catheter
maintenance and the third with ten items related to
the nurse’s care regarding catheter removal.

The second step in the process of constructing
the instrument was the pre-test. In this stage, seven
nurses participated, being six (86%) female and one
(14%) male, with an average age of 30 years, all resi-
dents in the State of Santa Catarina. The average time
of graduation in Nursing was six years, the majority
(57%), were masters in Nursing, and the others were
specialists (43%), varying from one to eight years of
training in the specialty. Five (71%) nurses said they
had worked for zero to five years in their specialty
area, two (29%) said they had worked for ten years.

Regarding the care instrument, three domains
pertinent to care related to insertion, maintenance
and removal of the central venous catheter were defi-
ned, all of which presented a percentage of agreement
higher than 90% (Domain A - 97%; Domain B - 94%;
Domain C - 94%). Of the 30 items, 23 (77%) were eva-
luated as relevant and 28 (93%) presented CVI higher
than 0.78 (Table 1).
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Table 1 - Items with nurse care for patients with short-term central venous catheters and nurses’ assessment
of the instrument. Floriandpolis, SC, Brazil, 2021
Domain A - Catheter insertion N1 N2 N3 N4 N5 N6 N7 % CVI

Discuss with the multi-professional team the choice of intravenous therapy, venous catheter
and catheter puncture site.

4 4 4 4 4 4 4 1000 1.00

Carry out health education with patients/family members about the therapy adopted and the 4 3 4 4 4 4 4

need for CVC use, the care related to maintenance and surveillance of signs of complications. 100.0 1.00
Perform materials management for CVC installation (CVC kit or cart). 4 4 4 4 4 3 4 1000 1.00
Perform prior hair removal at the CVC puncture site when inserting into a femoral vein. 31 4 3 3 4 3 857 086

Audit with a checklist the CVC installation procedure with respect to professional adherence
to infection prevention recommendations, aseptic technique breakdown, and material 4 4 4 4 4 4 4 100.0 1.00
resources.

Domain B - Catheter Maintenance
Confirm correct CVC positioning with visualization technology. 4 4 4 4 4 4 4 1000 1.00

Pe?for.m health education with patients about changing the catheter insertion dressing before 4 3 3 4 4 4 4 1000 1.00
doing it.
Perform dressing at catheter puncture site with sterile gauze for 48 hours or until bleeding

3 4 4 4 4 4 3 1000 1.00
stops.

Change the CVC insertion dressing to transparent semipermeable film with a prescription to

. . 4 4 4 4 4 4 4 1000 1.00
change it every seven days or sooner if necessary.

Change dressing covers when there are signs of bleeding, sweating and/or peeling. 4 4 4 4 4 4 4 100 1.00
Use catheter stabilization device at each CVC insertion dressing change. 4 2 4 4 4 3 4 1000 0.86

Protect catheter insertion site covers, the catheter and its connections with impermeable

material during bathing. 4 2 3 4 4 3 4 857 086

Monitor, daily and at each dressing change, the catheter insertion site for signs of infection. 4 4 4 4 4 4 4 100.0 1.00

Sanitize the catheter insertion site with sterile gauze soaked in 0.9% saline solution and apply

0.5% alcoholic chlorhexidine antiseptic solution at each dressing change. 4 4 4 4 4 4 4 1000 1.00

Allow 30 seconds for spontaneous drying after application of 0.5% alcoholic chlorhexidine

antiseptic solution at the catheter insertion site. 4 4 4 4 4 4 4 1000 1.00

Once a day, flush the CVC in the pulsatile technique with 0.9% sodium chloride, in a minimum

volume corresponding to twice the internal volume of the catheter system. 2 23 3 4 3 4 715 071

Perform mechanical friction for five to 15 seconds on valved connectors and inlets for the
addition of medications with alcohol-based antiseptic solution before manipulatingthe CVC 4 4 4 4 4 4 4 100.0 1.00

for flushing.

Monitor in loco, daily, bedside nurse and manager, the need for CVC continuity. 4 4 4 4 4 4 4 1000 1.00
Ensure exclusive CVC lumen for parenteral nutrition administration when applicable. 4 4 4 4 4 4 4 1000 1.00
Perform hand hygiene of patients with 2% chlorhexidine three times a day. 2 1 2 3 4 4 4 571 057

Domain C - Catheter removal

Provide guidance to the patient about: removal of the CVC; valsava maneuver; bed rest and

: . 4 4 4 4 4 4 4 1000 1.00
dressing maintenance.

Position patient in dorsal decubitus, or Trendelenburg (head down position when tilting the

bed), in the absence of contraindication, for CVC removal. 41 2 3 3 4 4 714 086

Keep clamps and three way connectors closed before starting CVC removal. 4 4 3 3 4 4 4 1000 1.00

Ask the patient, during extraction of the final portion of the catheter, to perform the valsava
maneuver (forced expiration of air against a closed glottis), when possible. Otherwise,remove 4 4 2 4 4 3 4 857 0.86
the CVC during the patient’s active exhalation.

Immediately stop the CVC removal process in the presence of physical resistance at the

. 4 4 4 4 4 4 4 1000 1.00
moment of traction.

Clean the insertion site with 0.9% saline solution and antisepsis with 0.5% alcoholic

chlorhexidine before removing the catheter. 2 4 3 3 4 4 4 857 086

Gently remove the CVC with one hand while the other lightly presses on the insertion site with

) 4 4 3 4 4 4 4 1000 1.00
sterile gauze.

Apply digital compression to the ostium immediately until complete hemostasis for approxi-

. - 4 4 4 4 4 4 4 1000 1.00
mately five minutes.
Apply a sterile, fully occlusive adhesive dressing and hold for a duration of 24 hours. 3 4 4 4 4 4 4 1000 1.00

Assess the integrity of the removed CVC. 4 4 4 3 4 4 4 1000 1.00
CVC: Central venous catheter; N1, N2... Nursel, Nurse2..; %: Percent agreement; CVI: Content Validity Index
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The suggestions of the nurses in the items and
domains, in general, were followed, except for descri-
bing, in the item of the second domain, the lumen that
should be used for parenteral nutrition, since, in the
literature analyzed, there is no recommendation for
which route parenteral nutrition should be installed.

To the first domain, the addition of guidelines
to be carried out regarding health education with pa-
tients/family members was suggested. In addition,
the inclusion of care pertinent to the evaluation of the
possibility of a peripheral venous route before the ins-
tallation of the central venous catheter was suggested.
In agreement with the suggestion, the items were ela-
borated according to the literature. Thus, the domain
resulted in six items.

To the second domain, there were suggestions
for inclusion of items pertinent to the care of nurses
in different situations during the maintenance of the
central venous catheter. Among the suggestions, care
related to the safe handling of the catheter; to catheter
and device maintenance; to routine procedures with
the patient using a central venous catheter; to moni-
toring the dressing after bathing; to continuous infu-
sions in the central venous catheter and the technique
for removing catheter obstruction. In addition, from
the general evaluation of the domain, other care perti-
nent to maintenance, contained in the literature, were
added to the instrument. Therefore, in the correspon-
ding domain, 30 new items were added to the instru-
ment to compose the different care situations pointed
out by the nurses.

As for adjustments to the items formulated for
the second domain, the following were suggested:
description of the visualization technology to confirm
the correct positioning of the catheter after installa-
tion; grouping the health education item to the item
of the first domain of the instrument; changing the ex-
change of the first dressing at the catheter puncture
site from 48h to 24h; remove the hygienic care with
0.9% saline solution during dressing changes; include
the sentence “before applying the semi-permeable co-

ver” in the item pertinent to application of 0.5% alco-
holic chlorhexidine antiseptic solution at the catheter
insertion site. The items use of catheter stabilization
device at each dressing change and item pertinent to
the hygiene of patients’ hands with 2% chlorhexidine
were excluded.

Regarding the third domain, the nurses propo-
sed the inclusion of an item corresponding to the re-
moval of suture threads that are used to stabilize the
central venous catheter, adding an item pertinent to
the nurse’s care in this procedure.

At the end, considering the analyses and cor-
rections pertinent to the third stage of the study, the
care instrument presented three domains and 59 ite-
ms. Reformulations were made in ten items according
to percentages of agreement and suggestions; 32 new
items were included, according to suggestions, and
three items were excluded, also complying with nur-
ses’ suggestions consistent with the literature.

Discussion

A limitations presented in the study were the
characteristics of the nurses in the pre-test stage of
the instrument, since all were residents of a single re-
gion of Brazil, which may have contributed to the si-
milarity of the evaluations related to the report of the
items in the instrument, making it difficult to repre-
sent or generalize terms considering the other regions
of the country. Despite this, this step provided evalu-
ations in the instrument, with regard to the relevance
and understanding of the items, to achieve as much as
possible of the necessary adjustments.

Itis considered that the results of this study can
be used to support future research in the field of nur-
ses’ care with patients with central venous catheters
admitted to Intensive Care Units. As for the nurse’s
care instrument built, it will serve to fill the gap in the
literature of instruments that cover all moments of
care of patients with central venous catheters, whe-
ther with care related to insertion, maintenance or re-
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moval of the device. In addition, this study proposed
the production of an instrument with application in a
very specific and similar scenario of care that occurs
in different Intensive Care Units.

Although the preliminary version of the instru-
ment has been modified as to the number of items, it
is important to ensure the agreement of those under
evaluation. The concordance rate, in the literature, ex-
pected to be equal or higher than 90%, represents the
adequacy of the items and domains evaluated. This
rate can be used to point out necessary changes in
items and/or domains in the instrument®?. Thus, it is
an important indicator of weaknesses of these compo-
nents when the percentage is lower than recommen-
ded.

As for the nurses’ suggestions to the first do-
main, the suggestion of an item related to the evalua-
tion of a peripheral venous route before the installa-
tion of the central venous catheter was adhered to.
In terms of infection prevention, a peripheral route is
preferable, as it poses less risk when there is appro-
priate care management!, Therefore, it is a care
that gives the nurse the possibility to ensure less risk
exposure to the patient.

For catheter maintenance, second domain,
new items were included regarding dressing changes
and prevention of catheter occlusion. It is known that
standardized covers for catheter dressings reduce the
occurrence of infection, protect the insertion site and
prevent bleeding, such as sterile gauze, and allow bet-
ter visualization of the insertion site - such as transpa-
rent film®. An item pertinent to the catheter patient’s
bath was also added, since at this moment of care, due
to the water and its temperature, humidity may occur
inside the catheter insertion dressing, favoring the oc-
currence of infection®. Flushing the catheter helps to
reduce biofilm inside the catheter, reduces the risk of
contact between incompatible medications, and pre-
vents catheter dysfunction due to flow obstruction®.

Another occlusion prevention strategy is to
maintain an exclusive catheter route for parenteral
nutrition administration. Organizing the venous infu-
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sion is important not only because of the possibility of
precipitation within the lumen due to substance inte-
raction, but also because of the possibility of reduced
activity or inactivation of the drugs®®.

Other precautions, also aiming at preventing in-
fections and other unfavorable outcomes, were added
to the instrument. Care related to hand hygiene before
handling a central venous catheter has been added.
Although neglected, hand hygiene is the least expen-
sive and most effective measure for preventing health
care-related infections. The adoption and increased
performance of this protective measure contributes to
the reduction of bloodstream infection rates in the In-
tensive Care Unit®. Therefore, hand hygiene is a fun-
damental care to be contained in the nurse’s care ins-
trument. The addition of the item pertinent to aseptic
and safe technique when manipulating the catheter
was aimed at preventing catheter migration with loss
of function and preventing infection”. Also, for the
prevention of infection, it is important to identify the
infusion system with labels, contributing to the sur-
veillance and monitoring of the integrity and validity,
and therefore, at each replacement of the infusion sys-
tem, proper identification must be ensured®, as well
as requiring the replacement of defective products or
products in unsuitable condition for use®.

Catheter removal represented the third and
last domain. In this domain, nurses suggested care
pertinent to the removal of suture threads used to sta-
bilize the catheter. Sutures for catheter stabilization
can trigger infection due to the potential for contami-
nation of the suture threads and to the vulnerability
caused by skin micro-perforations®. However, its use
is a traditional and commonly employed practice in
Brazil. This adherence may be related to some uncer-
tainties pertinent to the other stabilization methods.
In a recent pilot randomized clinical trial study, the hi-
ghestincidence of failure when comparing the efficacy
of four methods of catheter coverage and stabilization
was in the group that used a sutureless stabilization
device and chlorhexidine gluconate dressing*”.
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Conclusion

The constructed instrument showed evidence
of validity of the response for the care of nurses to pa-
tients in Intensive Care Unit, these being important for
the different moments of care related to the short term
central venous catheter. The instrument was compo-
sed of three domains and 59 items structured based
on the scientific literature and on the assessments of
nurses specialized in critical care. Thus, the procedu-
res performed in this study provided subsidies for the
refinement of the instrument, which has the potential
to contribute to patient safety and the quality of nur-
sing care.
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