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ABSTRACT

Objective: to evaluate the self-reported knowledge of the medical and nursing teams regarding bloodstream infection prevention measures
related to the central venous catheter.

Methods: a cross-sectional study carried out at the intensive care unit of a large State run emergency hospital in Belo Horizonte, Minas
Gerais (Brazil). The population was composed of doctors, nurses and nurse technicians responsible for the insertion and maintenance of
central venous catheters. A face-to-face interview was conducted, and a structured questionnaire was used as the research instrument. In
order to know the distribution of the data, descriptive statistics was used and for the analysis of the factors associated with knowledge the
Poisson regression with robust variance was implemented. The considered significance level was 5% (p <0.05) and the confidence interval
was 95%. The Shapiro-Wilk test was used to verify the normality of the data.

Results: the self-reported knowledge median in the different researched questions was 42.8%. In the evaluation of knowledge regarding
the catheter insertion, the percentage of self-reported knowledge of the doctors was 100%. On the contrary, the maintenance measures
reported by the nursing team were lower than 50%, highlighting hub disinfection (35%) and duration of disinfection (7.2%).

Conclusion: in a general overview of the eligible questions for the evaluation of team knowledge, a limited knowledge of the measures,
considered gold standard in the prevention of central venous catheter-related bloodstream infection, was verified, reinforcing the importance
of continuous education and further discussion regarding the prevention of this infection.

DESCRIPTORS: Catheter-related infections. Intensive care units. Patient safety. Central venous catheters. Knowledge.

CONHECIMENTO AUTORREFERIDO DAS EQUIPES MEDICA E DE
ENFERMAGEM QUANTO AS MEDIDAS DE PREVENCAO DE INFECCAO
DA CORRENTE SANGUINEA

RESUMO

Objetivo: avaliar o conhecimento autorreferido das equipes médica e de enfermagem quanto as medidas de prevencéo de infeccdo da
corrente sanguinea relacionada ao cateter venoso central.

Meétodos: estudo transversal realizado na unidade de terapia intensiva de um hospital ptblico de urgéncia e emergéncia de Belo Horizonte,
Minas Gerais. A populagdo foi composta por médicos, enfermeiros e técnicos de enfermagem responsaveis pela insercao e manutencao
dos cateteres venosos centrais. Conduziu-se entrevista face a face, sendo utilizado como instrumento um questiondrio estruturado. A fim
de se conhecer a distribuicao dos dados utilizou-se estatistica descritiva e para analise dos fatores associados ao conhecimento a regressdo
de Poisson com varidncia robusta. O nivel de significincia considerado foi de 5% (p<0,05) e o intervalo de confianca de 95%. O teste de
Shapiro-Wilk foi utilizado para verificar a normalidade dos dados.

Resultados: a mediana do conhecimento autorreferido nas diferentes questdes pesquisadas foi de 42,8%. Na avaliagdo do conhecimento
sobre a insergdo do cateter o percentual autorreferido pelos médicos foi de 100%. Em contrapartida, as medidas de manutencao referidas pela
equipe de enfermagem foram inferiores a 50%, destacando-se a desinfeccao do hub (35%) e tempo de duracao para essa desinfeccao (7,2%).

Conclusio: na andlise global das questdes elegiveis para avaliagao do conhecimento das equipes, constatou-se um conhecimento limitado
as medidas consideradas padrao ouro na prevengado de infeccao da corrente sanguinea relacionada ao cateter venoso central, reforcando
a importancia de mais investimentos na discussao da prevengao dessa infeccao, bem como na educacdo permanente.

DESCRITORES: Infeccdes relacionadas a cateter. Unidades de terapia intensiva. Seguranca do Paciente. Cateteres venosos centrais.
Conhecimento.
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CONOCIMIENTO AUTORREFERIDO DE LOS EQUIPOS MEDICOS Y DE LA
ENFERMERIA SOBRE LAS MEDIDAS DE PREVENCION DE INFECCION DE
LA CORRIENTE SANGUINEA

RESUMEN

Objetivo: evaluar el conocimiento autorreferido de los equipos médicos y de la enfermeria en relacion a las medidas de prevencién de
infeccion de la corriente sanguinea relacionada al catéter venoso central.

Meétodos: estudio transversal realizado en la unidad de terapia intensiva de un hospital publico de urgencia y la emergencia de gran
porte de Belo Horizonte, Minas Gerais. La poblacion fue compuesta por médicos, enfermeros y técnicos de enfermeria responsables por
la insercion y mantenimiento de los catéteres venosos centrales. Se realizé una entrevista cara a cara utilizando como instrumento un
cuestionario estructurado. Con el objetivo de saber la distribucién de los datos se us6 la estadistica descriptiva y para el andlisis de los
factores asociados al conocimiento se utilizo la regresion de Poisson con variancia robusta. El nivel de significancia considerado fue de 5%
(p<0,05) y el intervalo de confianza de 95%. El test de Shapiro-Wilk fue utilizado para verificar la normalidad de los datos.

Resultados: la mediana del conocimiento autorreferido en las diferentes preguntas investigadas fue de 42,8%. En la evaluacion del
conocimiento sobre la insercion del catéter, el porcentaje autorreferido por los médicos fue del 100%. En contrapartida, las medidas de
mantenimiento referidas por el equipo de enfermeria fueron inferiores a 50%, destacandose la desinfeccién del hub (35%) y el tiempo de
duracién para esa desinfeccién (7,2%).

Conclusién: en el andlisis global de las preguntas elegibles para la evaluacion del conocimiento de los equipos se constat6 un conocimiento
limitado para las medidas consideradas como estandar oro en la prevencién de una infeccién de la corriente sanguinea relacionada al
catéter venoso central, reforzando la importancia de mayores esfuerzos en la discusién de la prevencién de esa infecciéon asi como en la
educacion permanente.

DESCRIPTORES: Infecciones relacionadas con el catéter. Unidades de terapia intensiva. Seguridad del Paciente. Catéteres venosos
centrales. Conocimiento.

INTRODUCTION

Healthcare-Associated Infections (HAIs) are
persistent adverse events in the healthcare services,
which become a public health problem due to the
impact from increased costs of treatment, hospital-
ization time, and morbidity and mortality." Among
HAISs, central venous catheter (CVC) related blood-
stream infections are the primary causes of intensive
care unit (ICU) infections.? It is estimated that 30,000
new cases of this infection occur in ICUs in the United
States every year. According to the latest epidemio-
logical data, the incidence between 2011 and 2015 in
Brazil was 4.8 infections per 1,000 CVCs per day.*
These infections are also associated with an increase
in hospitalization duration between three and 20
days and at a cost of approximately US $ 30,000 per
patient, > with a possible mortality rate of up to 69%.°

Thus, the main preventive measures are
described by the Center for Disease Control and
Prevention (CDC) and have been included in clini-
cal practice in the form of a package or set of inter-
ventions, called bundles. Hand hygiene, maximal
barrier precautions, skin asepsis with chlorhexidine
during catheter insertion and dressing change, selec-
tion of the CVC insertion site, daily evaluation, and
immediate removal of unnecessary CVCs are among
the measures that make up the bundle.®

In addition to these measures, continuous
education and training programs for health profes-
sionals that insert and handle the CVC are recom-
mended, as well as periodic knowledge assessment
and adherence to measures for the whole team
involved in catheter insertion and maintenance.

However, professionals still have low adher-
ence to these measures and little is known about
the relationship between knowledge and practice,
which implies maintaining a high incidence of this
infection.’

The use of intravascular devices, especially
CVCs, is the main risk factor for bloodstream infec-
tions, with approximately 90% of them related to
its use. CVC-related infections become more severe

in ICUs due to the patients’ clinical condition, pro- In view of the above, the objective was to

longed hospitalization, the use of immunosuppres-
sive and antimicrobial medication and consequent
colonization by resistant microorganisms.”

Despite the high incidence in ICUs, CVC-relat-
ed bloodstream infections can be prevented through
programs that focus on continuous education, health
professional training, adherence to recommendations
during catheter insertion and maintenance, and HAIs
epidemiological surveillance.®

evaluate the self-reported knowledge of the medical
and nursing teams regarding CVC-related blood-
stream infection preventative measures in an ICU.

METHOD

A cross-sectional study in which factor and
effect were evaluated at the same time, performed
at the ICU of a large State run emergency hospital in
Belo Horizonte, Minas Gerais (Brazil), from July to
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August 2016, after the approval of the Ethics Com-
mittee of the Federal University of Minas Gerais
- CAAE 53642016.1.0000.5149.

The population was composed of the team
responsible for the insertion and maintenance of
the CVCs (doctors, nurses and nursing technicians),
meaning those active in the direct assistance to the
patient, considering that there was no specific team
that inserted CVCs in the ICU.

The study included physicians, nurses and
nursing technicians of both sexes, independent of
the age group, responsible for insertion and main-
tenance of CVCs, and excluded professionals who
were on medical leave, maternity leave, vacation or
not on duty during the research and those who were
not found after the third attempt at communication.

The data collection consisted in approaching
the teams after meeting all the ethical precepts, lead-
ing to a face-to-face interview, using a structured
questionnaire elaborated from the recommenda-
tions based on evidence proposed by the Guideline
for the prevention of intravascular of the Center
for Disease Control and Prevention (2011), which
is composed of two parts ° and is widely accepted
for the prevention of CVC-related bloodstream
infections: part I: sociodemographic characteristics
- sex, age, profession, length of training, length of
professional activity, length of time in the institution
and work shift; part II: Self-reported knowledge of
evidence-based practices for the prevention of CVC-
related bloodstream infections.

The analyzes were performed with the aid of
the statistical program Data Analysis and Statisti-
cal Software (Stata), version 14, using descriptive
statistics. Poisson regression with robust variance
was used for the analysis of factors associated with
knowledge. The significance level for statistical in-
ference was 5% (p <0.05) and the confidence interval
was 95%. The Shapiro-Wilk test was used to verify
the normality of the data and due to the non-normal
distribution the median was adopted to categorize
the results.

RESULTS

A total of 187 professionals were eligible for
the study. A total of 131 professionals were included
in the study, 22 were doctors (16.8%), 20 were nurses
(15.3%), and 89 were nurse technicians (67.9%).

The application of the questionnaire sought
to verify the self-reported knowledge among the
different teams regarding CVC-related bloodstream
infection preventive measures.

Regarding the sociodemographic character-
istics of the professionals, the median age of the
study participants was 37 years, varying between
24 and 64. The training time was between one and
38 years, with a median of 11. The length of profes-
sional practice ranged from one to 38 years with a
median of 10 years, and the length of professional
practice in the ICU ranged from one to 25 years with
a median of four years.

Regarding training on CVC-related blood-
stream infections, 93 professionals (71%) reported
not having received training in the year 2015 and
12 (9.2%) did not remember. The places where these
professionals received the training were in the study
institution itself (57.7%) or in other institutions
(42.3%).

Considering the self-reported preventive
measures for bloodstream infections prior to CVC
insertion by the medical staff, all respondents
reported using barrier measures such as: sterile
gloves, masks, caps, aprons, a sterile field and sur-
gical preparation of the hands and skin asepsis of
the patient. The most recommended antiseptic for
skin asepsis was chlorhexidine followed by rubbing
alcohol (77.3%) and the anatomic site recommended
for the insertion of the CVC was the subclavian
vein (50%) and the jugular vein (50%). Regarding
the criterion used to remove the CVCinserted in an
emergency situation, the majority (52.6%) reported
that replacement of the catheter should occur as fast
as possible. The other answers were: if the patient
presented with a fever (21%) and there were no
criteria for substitution (26.4%).

The main measures taken by the nursing
team to prevent bloodstream infections during
CVC manipulation were gloves (55.1%), the use
of an antiseptic when changing dressings (51.4%),
hand hygiene (36 .7%), sterile dressings (29.4%)
and dressing change according to the unit protocol
(28.4%). The practice of disinfecting the hub before
the administration of medications through the CVC
was reported by 55% of the team. In contrast, 53.3%
reported that there is no specific time to perform
disinfection. The use of sterile gloves during dress-
ing changes (79.8%) and the daily evaluation of the
CVC insertion site (96.3%) were mentioned by the
majority of professionals.

On questioning the medical and nursing teams
regarding the dressing of the CVC insertion site, the
dressings mentioned were sterile gauze and a clear
dressing (89.3%) and the most reported antiseptic
was the association of chlorhexidine followed by
rubbing alcohol (75.6%).
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The professionals” knowledge regarding
the CVC-related bloodstream infection preven-
tion bundles was also verified. Regarding the
bundle concept, only 24 professionals (18.3%)
said they were aware of such. 13 out of those
24 professionals (54.2% of the 24) managed to
conceptualize the term.

The general knowledge of the professionals

was evaluated by the self-reported knowledge me-
dian in the different studied questions, represented

by the measures defined as gold standard for the
prevention of CVC-related bloodstream infection
according to the Guideline for the prevention of
intravascular catheter-related infections of the Cen-
ter for Disease Control and Prevention. The aver-
age self-reported knowledge was 43.4% (standard
deviation + 19.6), with a median of 42.8%, with a
minimum of zero and a maximum of 85.7%. Self-
reported knowledge was also calculated according
to the professional category (Table 1).

Table 1 - Frequency of self-reported knowledge of bloodstream infection preventive measures related
to central venous catheters for each professional category. Belo Horizonte, MG, Brazil, 2016. (n = 131)

Profissional category

Variable
Nurse Nurse Technician Doctor
Knowledge
Standard-Deviation 18.1 17.4 75
Median 28.5 38 70
Maximum 14 0 60
Minimum 57 71 80

According to the median of the answers, a
highest percentage was observed in the medical
team, followed by nurse technicians and nurses.
The percentages of correct answers for the vari-
ous evaluated topics according to the professional

category are presented in Figure 1. In the insertion
variable only the physicians were approached
(n=22) and for the maintenance variable the re-
spondents were the nurses (n=20) and the nurse
technicians (n=89).

=
2
E
@ Maximal barrier precaution® [
L
g7 Evaluation of CVC insertion site
=
=
S Time of hub desinfection
=
g | Hub desinfecction
? | Register of patient CVC daily use
5
g}
§ Recommended time to change gauze dressing
. 7% Doctors
2 Nurses L.
s Recommended time to change Nurse technicians
1 transparent dressing
0 10 20 30 40 SICI 60 70 80 90 100
Frequency

*Maximal barrier precaution: surgical preparation of the hands, use sterile gloves, mask, cap, apron and sterile field.

Figure 1 - Frequency of eligible measure for self-reported knowledge by professional category. Belo

Horizonte, MG, Brazil, 2016. (n=131)
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The bivariate analysis between the sociodemo-
graphic variables and the self-reported knowledge
answers variable for the eligible preventive measures

of CVC-related bloodstream infections is presented in
table 2. The data considers the percentage of self-re-
ported measures of 42.8 %, categorized by the median.

Table 2 - Factors associated with self-reported knowledge of central venous catheters related bloodstream
infection preventative measures, categorized by the median knowledge. Belo Horizonte, MG, Brazil,

2016. (n=131)

Variables Proportion <42.8%  Proportion>42.8% Prevelence rate p Value
n (%) n (%) (IC95%)

Sex

Male 18 (56.2) 14 (43.7) -

Femaile 63 (63.6) 36 (36.4) 0.83 (0.51-1.33) 0.444
Age group

< 37 years of age 44 (59.5) 30 (40.5) -

> 37 years of age 37 (64.9) 20 (35.1) 0.86 (0.55-1.35) 0.529
Profissional category

Nurse 14 (70.0) 6 (30.0) 0.3 (0.15-0.58) 0.000

Nurse technician 67 (75.3) 22 (24.7) 0.24 (0.17-0.35) 0.000

Doctor 0 (0) 22 (100.0) -
Time passed since graduation

<11 years 38 (54.3) 32 (45.7) -

>11 years 43 (70.5) 18 (29.51) 0.64 (0.40-1.02) 0.066
Length of professional career

<10 years 38 (55.1) 31 (44.9) -

> 10 years 43 (69.3) 19 (30.7) 0.68 (0.43-1.07) 0.102
Length of professional activity in ICU

<4 years 40 (54.1) 34 (45.9) -

> 4 years 41 (71.9) 16 (28.1) 0.61 (0.37-0.99) 0.047
Work shift

Day 42 (67.7) 20 (32.3) -

Night 39 (83.0) 8 (17.0) 0.52 (0.25-1.09) 0.086

On call 0 (0) 22 (100.0) 3.1 (2.1-4.45) 0.000

*ICU: Intensive Care Unit
In the bivariate analysis, a significant associa- DISCUSSION

tion (p<0.05) was found between the professional
category variables, the length of time working in the
ICU and work shift. It was observed that nurses and
nurse technicians presented a low index in the self-
reported knowledge, as well as all the professionals
who had working in the ICU for more than four years.
On the contrary, the on-call professionals, regarding
the medical team, presented more knowledge.

According to the multivariate analysis, only
the “professional category” variable was significant
(p=0.00) and all the others lost their significance.

In order to evaluate the self-reported knowl-
edge, the preventative measures for CVC-related
bloodstream infections during catheter insertion
and handling were considered, which were con-
sidered the critical periods for contamination and
consequent infection.

The majority of the interviewed professionals
reported not having received CVC-related blood-
stream training in the year 2015. Training can be
one of the means of developing workers’ skills so
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that they may become more productive, creative,
and innovative.'’ In a three-year training module
with the multidisciplinary ICU team in Geneva,
Switzerland, which addressed the recommended
measures during the insertion and maintenance
of CVC resulted in a 76% reduction in infections."
In a similar study conducted in Taiwan, the rate of
infection was reduced by 100%.'2

Regarding the measures used by the medical
team to prevent bloodstream infections during
CVCinsertion, the use of barrier measures (sterile
gloves, mask, cap, apron and sterile field), and
surgical preparation of the hands and asepsis of
the CVC insertion site was reported by 100% of
participants. An example of the relevance of the
adoption of these measures was seen in studies in
ICUs in the United States, where a rate of infection
of the CVC-related bloodstream was reduced by
up to 70%.1%1

The recommended access site for CVC inser-
tion was also evaluated, the medical team chose
the subclavian and jugular vein. Access via the
subclavian vein was associated with a lower risk of
infection compared to the jugular and femoral, with
an incidence of 0.97;2.99 and 8.34 per 1000 catheters
per day, respectively.’ Similar findings occurred in
another study that obtained an incidence of 5.4 for
subclavian access, 10.2 for jugular access and 14.7
per 1000 femoral catheters per day."”

Regarding the criteria used by the medical
team for the removal of CVCs inserted in emer-
gency situations, 52.6% responded that the catheter
should be replaced as soon as possible. In these
situations, the aseptic techniques for insertion of
the CVC (maximal barrier precaution, insertion
site asepsis and hand hygiene) may not be adopted,
which increases the possibility of contamination at
the insertion site. Therefore, it is recommended to
replace these catheters within 48 hours due to the
risk of infection of the blood stream.

Concerning the solution used and the time
spent to disinfect the hub, rubbing 70% alcohol was
the most mentioned solution. However, 53.3% said
they did not know the correct time to perform this
practice. Hub disinfection is recommended before
administering medication and should be done by rub-
bing an alcohol swab on the hub for 15 to 30 seconds.®
The main types of dressings used to cover the CVC
insertion site were sterile gauze and transparent film
dressings, which is similar to the study findings,"
where 71.2% of the respondents stated that they
used these dressings. Thus, dressing with sterile
gauze or transparent film dressing is effective as

a protective barrier as long as the recommended
criteria for use and change are followed."

As for the antiseptic used for asepsis of the
patient’s skin during dressing change, chlorhexidine
was the most reported. Asepsis of the CVC inser-
tion site with chlorhexidine solution >0.5% has been
recommended by CVC-related infection prevention
guidelines and is widely used because of its excel-
lent antimicrobial activity, prolonged residual effect
and rapid action.>® A study comparing the use of
chlorhexidine and iodopovidone (PVP-I) resulted in
a lower incidence of CVC-related bloodstream in-
fections than when using chlorhexidine.”” A similar
study reported a 72% reduction in CVC colonization
when 46% chlorhexidine with PVP-I was used.”

Regarding the knowledge of the profession-
als, the median proportion of questions related
to self-reported knowledge was 42.8% and, in the
professional category, the medical team had a higher
percentage (70%), followed by nurse technicians
(38%) and nurses (28.5%).

Previous research evaluating professional
knowledge regarding preventative measures for
CVC-related bloodstream infections in the ICU
showed similar results: in the study, the medical
and nursing teams responsible for the insertion
and maintenance of the CVCs in the ICUs of seven
hospitals were interviewed in Athens, Greece, with
an average percentage of 42.9% being obtained.”
With the same objectives, the average knowledge
was 43% in 12 ICUs in the Calabria region in Italy.”
In ICUs in the city of Alexandria, in Egypt, the
knowledge of the medical and nursing staff was
evaluated and the averages were 36.9% and 32.7%,
respectively. However, there was no statistically
significant difference between the knowledge of
physicians and nurses.’ Even though the research
was performed in several countries, the results
showed a similar knowledge average of the teams
regarding preventative measures for CVC-related
bloodstream infections in the ICU.

As it is self-reported knowledge, it is inferred
that professionals may have mentioned the mea-
sures they consider to be more or less important
and not necessarily those used during the care with
the patient with a CVC. Therefore, the knowledge
can be different from the daily practice, because
the professionals act according to their intentions
and perceptions, due to attitudes in relation to the
behavior and subjective norms.*

Since there is a lack of knowledge on this
subject, this research highlighted important results
regarding the professional knowledge responsible
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for the insertion and handling of CVCs. Regarding
the limitations of the present study, one may point
out the convenience sample, which may have led
to a selection bias, and due to the research being
performed in only one institution, that it may have
restricted the extrapolation or comparison of the
results with other institutions, and possibly interfere
with their external validity.

It is emphasized that the aspects related to
knowledge among medical and nursing teams
should be addressed in future studies in order to un-
derstand the strategies that can be used to improve
knowledge regarding CVC-related bloodstream
preventative measures.

CONCLUSION

In a general overview considering the self-
reported knowledge median of 42.8% of the eligible
questions for the evaluation of the knowledge of
the medical and nursing teams, limited knowledge
regarding measures considered gold standard in
the prevention of related bloodstream infection
to the CVC were verified. These measures were
mainly in related to the nursing team and the self-
reported knowledge of the disinfection measures of
the hub; amount of time for the disinfection of the
hub; recording the days of CVC use by the patient;
recommended time to change dressing with gauze
and transparent film, which was less than 50%.

Regarding the importance of the profession-
als” knowledge in relation to the insertion and
maintenance of the CVC with focus on the risk of
bloodstream infection related to this device, it is
fundamental to devote more attention and studies to
the factors that interfere with knowledge regarding
the infection prevention measures.

The results of this study reveal evidence that
safe practices need to be cultivated in patient care,
especially those in critical conditions. In addition, it
can be used to review CVC insertion and handling
practices, which may result in better quality of care,
patient safety, morbidity and mortality reduction as
a result of this infection.
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