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ABSTRACT

patients.

quality improvement

Central line-associated bloodstream infections (CLABSIs) prove to be detrimental to both the patient and the hos-
pital. The present study was a quality improvement training project to affect CLABSI rates in the cardiac intensive
care unit in the context of a caring-healing environment, and contributed to a culture of patient safety to empower
staff to speak up if they see a breach in protocol at any time. A caring-healing environment encouraged staff to take
the extra time and precautions to prevent infections for their patients and created a better quality of care for the
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PROBLEM STATEMENT

Central line-associated bloodstream infections (CLABSIs)
are some of the most lethal hospital-acquired infections,
costing health care institutions up to $45 000 per infection
and vyielding a mortality rate of 18%." The Institute for
Healthcare Improvement noted that when patients develop
CLABSIs, not only must antibiotics be initiated, but hospi-
talizations must be extended an average of 7 days.? The
Centers for Disease Control and Prevention (CDC) estimat-
ed that approximately 41 000 preventable CLABSIs occur
in U.S. hospitals every year.’ Because the CLABSI rate is a
reportable measure enforced by the Centers for Medicare
and Medicaid Services (CMS), it is important to note that
not only can a high infection rate affect reimbursement,
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but it can also negatively impact the public’s perception
of the hospital. The requirements stipulated in the CMS
Hospital Value-Based Purchasing program regarding infec-
tion control have stiffened, most notably with respect to
hospital-acquired CLABSI rates.

The most important and compelling nursing motivations
for decreasing hospital CLABSI rates are to optimize quality
of care and to promote patient wellness. With an unac-
ceptable rate of 3.4 infections per 1000 central line days in
the cardiac unit, efforts were needed to reduce this rate.
This study was conducted to investigate an intervention
designed to reach this necessary goal.

PURPOSE

The purpose of this study was to determine wheth-
er a comprehensive training program that promoted a
caring-healing environment and culture of patient safety
could effectively reduce the cardiac intensive care unit
(ICU) 2014 rate of 3.4 infections per 1000 central line days
to 0 infections per 1000 central line days. This study was
completed in a large nonprofit south Florida community
hospital in 2015.

CLABSI may threaten patients’ lives, yet it is largely pre-
ventable. The threat may be costly for an institution; it can
affect financial reimbursement as well as compromise the
reputation of a hospital. Action to effectively reduce inci-
dence of CLABSI was considered to be of critical importance.
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OPERATIONAL DEFINITIONS

102

CLABSI: A laboratory-confirmed bloodstream infec-

tion (LCBI) where a peripherally inserted central cath-

eter (PICC) or umbilical catheter (UC) was in place for
>2 calendar days on the date of event, with day of
device placement being day 1; AND

o A PICC or UC was in place on the date of event or
the day before;

o If a PICC or UC was in place for >2 calendar days
and then removed, the date of event of the LCBI
must be the date of discontinuation or the next day;

o If the patient is admitted or transferred into a facil-
ity with an implanted PICC in place, and that is the
patient’s only PICC, day of first access in an inpa-
tient location is considered Day 1.*

CLABSI per 1000 central line days: This score is the
number of CLABSIs among patients per 1000 central
line days. PICCs are counted each day. Each patient
with 1 or more PICCs at the time the count is per-
formed is counted as 1 central line day.*
Pre- and postassessment tool: To identify reasons for
the high infection rate, nurses and physicians work-
ing on the unit with the highest incidence of CLABSIs
were given a pre- and postassessment that had pre-
viously been tested for reliability and validity.
Adult patient: Male or female individual, 18 years or
older, admitted to the inpatient intensive care.
Central catheter: An intravascular catheter that ter-
minates at or close to the heart or in 1 of the great
vessels, which is used for infusion, withdrawal of
blood, or hemodynamic monitoring (ie, peripherally
inserted central catheter, central vascular access
device, dialysis catheter, or arterial catheter).

Great vessels for the purpose of reporting central line

bloodstream infections and counting central line days

in the National Healthcare Safety Network system:

Aorta

Pulmonary artery

Superior vena cava

Inferior vena cava

Brachiocephalic veins

Internal jugular veins

Subclavian veins

o External iliac veins

o Common iliac veins

¢ Femoral veins

Bloodstream infections (BSIs): Laboratory-confirmed

bloodstream infections

Access: Defined as catheter placement, infusion, or

withdrawal through the catheter. Such catheters contin-

ue to be eligible for CLABSI once they are accessed until
they are either discontinued or the day after patient
discharge. Note that the “de-access” of a port does not
result in the patient’s removal from CLABSI surveillance.

O 0O 0 0 0 O ©O
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e CLABSI rate: (number of CLABSIs identified/number
of central line days) X 1000*

PROJECT OBJECTIVES

The most important and compelling nursing motivations
for decreasing hospital CLABSI rates are to optimize qual-
ity of care and to promote patient wellness. Therefore,
it was the purpose of this quality improvement project
to decrease the CLABSI rate by improving compliance
with protocol in the cardiac ICU within the context of a
caring-healing environment, and to champion a culture
of patient safety. The goal was to increase health care
worker knowledge of the cause, progression, and physi-
cal and financial toll of CLABSIs, all in a concerted effort
to effectively decrease CLABSI rates. The adoption of a
caring-healing environment was designed to encourage
the staff to take the necessary precautions and extra time
to prevent CLABSIs, and will serve to empower them in
the future to guide others who have breached protocol.
“Caring begins with being present, open to compassion,
mercy, gentleness, loving-kindness and equanimity toward
and with self before one can offer compassionate care to
others.”*™ The purpose was to decrease the 2014 CLABSI
rate of 3.4 infections per 1000 central line days via a com-
prehensive and effective training program. To accomplish
this, a pretest assessment questionnaire by which physi-
cians and nurses in the ICU of interest were assessed with
regard to their training, readiness, and ability to prevent
CLABSIs was administered. An evidence-based training
course using Watson's caring framework® prepared the
nurses and physicians for a higher quality of patient care. A
posttest questionnaire was administered after the training
was implemented. The CLABSI rate was collected by adher-
ence to CDC guidelines of (number of CLABSIs identified/
number of central line days) X 1000.

LITERATURE REVIEW AND SYNTHESIS

Similar research studies have undergone similar programs
at their hospitals in an effort to decrease CLABSI rates.
Effective training and teaching are essential when it comes
to proper infection control and nursing protocols and pro-
cedures. Parra et al° prove that evidence-based training is
effective in reducing the incidence of CLABSIs in the ICU.
The study also used a pre- and posttest as an outcome
measurement for nursing knowledge and the validity of
the training provided. The pre- and posttest measurement
of health care worker knowledge was a goal to replicate in
this project.

Adriana et al” also analyzed how a training program
would impact CLABSI rates in a surgical ICU with the inclu-
sion of the infection control department. The interactive
training program and infection control personnel rounding
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sustained long-term decreases in the unit’s CLABSI rate.
The presence and support of a physician epidemiologist has
also proven to reduce CLABSI hospital rates.® The success
shows the importance of working together between the
infection prevention team and ICU health care workers for
achieving the goal of reducing infections in the ICU.

The Leapfrog Group, which benchmarked hospitals
with the lowest rates for CLABSI prevention, used a quali-
tative observational study to show how hospitals reduced
their CLABSI rates. The study found that these points—
hand hygiene, maximal sterile barrier precautions, chlor-
hexidine skin antisepsis, appropriate insertion site selec-
tions, and prompt removal of unnecessary catheters—all
proved to reduce CLABSI rates in the target hospitals they
reviewed.'

Render et al® noted that the U.S. Department of Veterans
Affairs hospital system quality infrastructure successful-
ly reduced its CLABSI rates when it included the follow-
ing: engaging multiple levels of leadership, support of the
microsystem, measurement, benchmarking, tools, policies/
procedure samples, training, interdependence with daily goal
sheets, performance results, and information technology.

Bianco et al* found that a knowledge deficit in hand
hygiene was contributing to higher CLABSI rates. Health care
workers’” hands represent the main route of transmission of
hospital pathogens, and hand hygiene is the most basic
and essential intervention for reducing hospital-acquired
infections. The study showed that written policies, formal
training in infection control and hand hygiene, and length
of experience working as a nurse all contributed to a reduc-
tion of CLABSI.

Guerin et al'* assessed the effectiveness of daily inspec-
tion of the central catheter, site care if the dressing was
wet, soiled, or had not been changed for 7 days; documen-
tation for ongoing need of the catheter; proper application
of chlorohexidine gluconate sponge at the insertion site;
performance of hand hygiene before handling the intra-
venous (IV) system; and alcohol scrub to the infusion hub
for 15 seconds before each entry. The study demonstrated
that implementation of a central catheter quality assess-
ment routine was associated with a significant reduction in
CLABSIs. The study states that with staff training and rein-
forcement of proper central catheter care after insertion,
along with careful cleaning of the hub before each access,
staff can reduce the incidence of infection on inpatient
units.

The theme throughout the research articles on CLABSI
prevention is the importance of an informed health care
practitioner. Health care personnel should understand
the appropriate care and maintenance needed to prevent
CLABSI infection after central catheter insertion as well as
the proper techniques in postinsertion care.” The research
of Zaiton and Taha" assessed the effect of implementing
central line bundles to minimize the rate of CLABSIs among
ICU patients. The recommendation that arose was that
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nursing needs to be empowered to enforce the use of cen-
tral line bundles to be sure that all processes related to cen-
tral catheter placement are executed for each placement.
This study was aligned with this project of creating a patient
safety environment to empower staff to voice their concern
if they see a breach in protocol at any time.

CONCEPTUAL FRAMEWORK

The theoretical framework chosen was Jean Watson's
Theory of Human Caring. The theory encompasses the
practice of loving-kindness and equanimity, being authen-
tically present by enabling deep belief of other, cultivating
one’s own spiritual practice toward wholeness, being in the
caring-healing environment, and allowing miracles to occur.’
Being in the caring-healing environment allowed the nurse
empowerment to speak up if she or he viewed a breach in
protocol. The prevention of a bloodstream infection relies
very heavily on the nurse’s authentic presence with the
patient and being cognizant of taking the extra steps nec-
essary to prevent a bloodstream infection from occurring.
The theory also harbors a moral commitment to protect and
enhance human dignity by respecting the patient’s needs,
which is very important with ICU patients. The project
created a caring-healing environment in which the nurses,
physicians, and doctors were authentically present with the
patient, which enhanced human dignity by providing a safe
environment of care.

PROJECT DESCRIPTION

Steps in the Process

Nurses and physicians working on the unit with the high-
est incidence of CLABSIs were given a pretest to identify
causes for the high infection rate. On evaluation of the data
obtained from the pretest, nursing leadership assessed the
2014 infection control policies. An evidence-based train-
ing course using Watson’s caring framework prepared the
nurses and physicians for a higher quality of patient care.
Evidenced-based training was conducted and disseminated
to physician and nurse health care workers in the cardiac
ICU during the month of May.

After full instructions were given, the unit was placed
under observation for a 3-month period. At the completion
of this period, the posttest was administered. The posttest
was used to quantify a change in health care worker knowl-
edge, with an improvement in scores denoting effective
training. Training effectiveness was also determined by a
decrease in the CLABSI rate. The control for the study was
the CLABSI rate recorded on the same unit the previous
year. Thus, the study’s CLABS! rates were compared with
the control group to assess whether a statistically signifi-
cant improvement in rates existed.
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Research Design
This study was conducted using an exploratory sequential
mixed method design. Qualitative data were collected and
used to develop an educational intervention. A pretest/
posttest, preexperimental design was used to measure
changes in knowledge and practice and to determine
the effectiveness of an educational intervention. Lastly, a
quasi-experimental design was used to compare the previous
year’s infection rate to the infection rates post intervention.
A quasi-experimental approach was used to conduct this
study by combining the pretest/posttest assessment ques-
tionnaire with a control group to evaluate the educational
intervention. The data were then analyzed using inferential
statistics (x? tests) because of their ability to allow conclusions
to be drawn about the relationships between compliance
rates before and after the educational intervention took place.

Statistical Treatment

The statistical method chosen for this study was the .
Plichta and Kelvin described the x* statistical method as a
“nonparametric test used to assess whether a statistically
significant association exists between the rows and columns
in a cross-tabulation (contingency) table.”=¢*9 This method
was chosen because the CLABSI rate in the cardiac ICU during
2014 was compared with the rate in 2015 after a comprehen-
sive training program that was given to all of the treatment
population, with the CLABSI rate of the same unit during the
previous year when no training program was given. The overall
objective was to decrease the number of infections as a result
of the educational intervention. A x* was completed for each
question in the pretest/posttest questionnaire to evaluate the
statistical significance of each response.

Participants

The study participants for this research were divided into
2 distinct categories: treatment population and outcome
population. The total study participants in the treatment pop-
ulation consisted of the 150 health care providers who had
patient access to the cardiac ICU and who had participated
in the mandatory comprehensive training program regarding
the proper care technique of PICCs. The pretest/posttest tool
was an anonymous guestionnaire given to all 150 participants.
Participants consisted of both physicians and registered nurses
working in the cardiac ICU during the study period. The sam-
ple from this research came from data collected on the total
CLABSI rate on the cardiac ICU in 2015 and was compared with
the total CLABSI rate from the same unit recorded the previ-
ous year. Criteria for sample eligibility in CLABSI outcome data
included the following: adult patients in the cardiac ICU who
were 18 years of age or older, had current inpatient status, and
had a PICC inserted during their hospital stay.

Sampling Procedures

Sampling was conducted in a purposive manner. The data in
this study stemmed from a very specific group of respondents:
the ICU nursing and physician staff members who had inserted
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and maintained PICCs on the hospital’s ICU with the highest
CLABSI rates. information was gained from only those indi-
viduals working on this particular unit. Every individual on the
unit involved in insertion or maintenance of PICCs was placed
in the study. The sampling procedure specific to the patient
population for the CLABSI outcome data was as follows: every
adult patient with a PICC from the cardiac ICU being studied
was included as long as the PICC was not present before that
individual’s arrival.

Educational Intervention

The evidence-based training course was drawn from the
most current CDC definitions of CLABSI, guidelines on PICC
maintenance as well as from the hospital’s infection control
protocols and procedures. The education was developed and
customized after the responses in the pretest questionnaire
were completed in an effort to standardize the learning
experience for the nurses and physicians. The learning began
with the basic definition of what a PICC is and how the infec-
tion cultivates in a human body on insertion without correct
sterile techniques and nursing maintenance on a day-to-day
basis. The education focused on the importance of CLABSI
rates to nursing as a publicly reported measure, as well as
cost to the hospital and, most important, the harm it does to
the patient. The physicians and nurses were then shown their
individual unit’s CLABSI rate when compared with the rest of
the hospital as well as nationally. Patient acuity risk factors
were discussed such as site of insertion (groin or jugular site
pose a higher risk), multiple lumen catheters (the more the
lumens, the more risk for infection), or infection elsewhere
such as urinary tract infection or wound. The importance of
hand hygiene, scrubbing the hub with a juicing motion for 5
to 15 seconds before access and having a free flowing blood
return on catheter aspiration was also mentioned in the pre-
sentation, which are the current CDC guidelines for PICC care.
Daily assessment of the PICC was reviewed, such as using
aseptic techniques for access, inspecting the PICC site for
signs of infection, always using a 10-mL syringe to access the
PICC, flushing each lumen routinely every 12-hour nursing
shift to maintain patency, and reducing a chance of embolism
in the catheter. The electronic medical record documentation
for PICC insertion, education, and maintenance was also
reviewed in the class as well as teaching on empowerment
to stop the insertion if you see a break in sterile procedure.
A “Bad Habits” slide was presented on observed behaviors
of nurses in the hospital when they did not have the correct
supplies or were in a rush. The behavior consequences were
explained to the physicians and nurses as detrimental to
patients (Appendix 1). Lastly a caring-healing environment
slide was discussed on the importance of patient safety and
quality.

In addition, a focus was placed on both cultivating a
caring-healing environment and on the critical importance of
patient safety. The training was conducted by the hospital’s
education department within the unit being studied. The edu-
cation department gave oral instructions to each individual and
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conducted group-oriented presentations. The training occurred
with biweekly educational sessions scheduled at different
times for day- and night-shift health care workers.

Data Collection

CLABSI rate data were collected during the months of June
through August, and the posttest was administered in
September. Analysis of the data was completed when all
the posttests were collected. The methods of evaluation
were to demonstrate increased knowledge of CLABSI rates
through the training competence tool.

The CLABSI rate surveillance was monitored with the assis-
tance of the infection control coordinator at the hospital, who
followed CDC guidelines for identification of an infection in a
PICC. A pre- and postquestionnaire, evaluated for its reliability
and validity, was used to help evaluate both the training effec-
tiveness and the adoption of an improved culture of patient
safety. The project outcomes measured were CLABSI rates,
training effectiveness, and the culture of patient safety on
the hospital unit. The data were paired with daily rounds of
PICCs by the infection control team. The pre- and posttraining
assessment tool data were analyzed using comparative X’
statistics. The data were trended to see whether an increase
in CLABSI knowledge was directly correlated to a decrease in
CLABSI rates.

Instrument

The pre- and postquestionnaire, used in a previous CLABSI
performance assessment and improvement project
(Appendix 2), had been tested for reliability and validity,
and was selected to identify reasons for the high infection
rate. Ramos and Beriones' tested the tool for usability at
the Methodist Hospital in Houston, Texas. This tool was
created using the plan-do-check-act process model, which
had its underpinnings from the Johns Hopkins’ comprehen-
sive unit-based safety and translating evidence into prac-
tice conceptual model. The final 3 questions, designed to
assess patient safety, were from the Agency for Healthcare
Research and Quality’s Hospital survey on patient safety."

A data analysis was completed by providing binary codes
for the pre- and posttest answers for each response posed
on the questionnaire. To determine whether a statistically
significant change occurred, a x* analysis was completed for
each item. According to the results, there were no significant
associations noted between the educational intervention
and the staff’s compliance with labeling the PICC dressings,
x*(1,150)=0.207, P =.324, changing soiled or loose dress-
ings, changing the transparent dressing weekly, scrubbing
the hub, or changing tubing per protocol, all of which reflect
the following data, x?(1,150)=1.007, P =.158. Though not
statistically significant, it is important to note that for each of
these activities, staff compliance actually decreased. Instead
of comparing the total scale score it was most beneficial to
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investigate each item to help evaluate what areas the training
and checklist were improving the most.

Some significant changes were noted, however.
According to the Pearson y? analysis, there was a signif-
icant association between educational intervention and
an increase in the frequency in which the needleless
access ports were changed x*(1,150) = 3.061, P = .04.
Additionally, there was a significant association between
educational intervention and a change in the participants’
perception of whether or not mistakes were held against

perception had decreased. In support of this finding, the
posttest indicated an improved outlook regarding the
participants’ ability to speak up when an action was not in
alignment with the facility protocol or with best practice,
x2(1, 150) = 16.667, P < .001. Finally, and most important,
there was a statistically significant decline in the occurrence
of CLABSI following the intervention, x?(1,2000) = 5.496,
P =.009, when compared with the CLABSI rate from the
same unit the year before.

Care barriers had 3 subsections: lack of time, lack of
supplies, and lack of knowledge regarding standard practice
and protocol. In general, there was a statistically significant
change among all the perceived barriers, x*(2, N = 150) =
32.557, P < .001; however, staff increasingly identified lack
of supplies as the primary obstacle in providing appropriate
care. This may be the result of an increase in knowledge
regarding which supplies are considered appropriate for
proper PICC care, or it may be attributable to an unknown
factor. The increase in the identification that a lack of sup-
plies affects care, and the decrease in compliance with cer-
tain care techniques, are both important issues that could be
considered subjects for further exploration.

Overall, the data represent a significant improvement in
compliance with many factors related to lowering CLABSI
rates. The data also support a significant decrease in the
occurrence of PICC infections, as evidenced by the final
data reflecting a decrease from the 3.4 infections per 1000
in 2014 to 1.2 per 1000 central line days infection rate in
2015 (Appendix 3). There are multiple points that require
further inquiry and could, therefore, be the focus of future
research. Qualitative data and participant identifiers may
have clarified the rationale for the unexpected changes.

HYPOTHESES AND RESULTS

The research hypothesis—that evidence-based CLABSI
training, in the context of a caring-healing environment with
an emphasis on patient safety, would decrease ICU CLABSI
rates in high-risk adults when compared with the CLABSI
rates from the same month in the previous year—was
tested and proven to be true. The results of this study sug-
gested that implementation of a CLABSI training program,
which focused on CLABSI reduction and patient safety,
would result in an increase in each participant’s knowledge
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of policies and procedures, and thus in a higher degree of
compliance to protocol. The evidence indicated that nurses
and physicians not only gained a higher level of under-
standing of CLABSI through training, but that their ability to
detect CLABS! early had improved. Readministration of the
questionnaire not only evaluated knowledge gained, but
exposed the facility’s need for ongoing educational updates
and daily infection control rounds.

There was no significant association between educational
interventions and whether the staff label the PICC dressing,
change soiled or loose dressings, or scrub the hubs. There
was, however, a significant association between educational
intervention and an increase in the frequency with which
the needleless access ports were changed. There was also
a significant association between educational intervention
grounded in caring and the perception of whether or not mis-
takes are held against staff members. After the intervention,
the staff felt significantly more confident in their ability to
speak up when they observed breaches in PICC care.

The goal to decrease the CLABSI rate to fewer than 3.4 infec-
tions per 1000 central line days with an effective training
program was met. The repercussions of CLABSI are formida-
ble. CLABSI not only threatens the life of the afflicted patient,
but it can also destroy a hospital’s reputation and financial
stability. The CDC has a zero tolerance for CLABSI, and the
CMS has mandated that no hospital will be reimbursed for
the care of a patient who develops CLABSI. In a concerted
effort to lower the incidence of CLABSI from 3.4 infections
per 1000 central line days in the hospital’s cardiac ICU, this
study has shown that an educational intervention grounded
in caring could effectively reduce this number, while simulta-
neously building a culture of patient safety and staff cooper-
ation. The implications of this study are far-reaching and can
be viewed as a template for hospitals everywhere. It has also
opened the door for further exploration into the fine-tuned
determinants of CLABSI. Most important, however, in its
journey toward eradication of CLABSI, this study has made
an important and noble effort to prove that education, in
the spirit of a caring-healing milieu, can effectively facilitate
any hospital’s aspiration to reach for that previously elusive,
albeit critically needed, zero.

CONCLUSION

The unacceptable 2014 CLABSI rate at the cardiac ICU was
3.4 infections per 1000 central line days. By implementing
a comprehensive CLABSI-reducing training program that
embraced a caring-healing philosophy, the hospital was
able to successfully lower its 2015 rate to 1.2 infections
per 1000 central line days during the observation period.
This downward trajectory of the CLABSI rates from 2014
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to 2015 proved to be a positive quality indicator that
evidence-based training can help prevent CLABSI. By culti-
vating a culture of zero tolerance for CLABSI, the hospital
has reduced morbidity, saved lives, and controlled hospital
costs. By using Watson’s caring theory as a conceptual
framework to formulate and reinforce caring within a
health model that emphasizes patient safety, the hospital
can significantly impact its long-term rate of CLABSI. By
addressing the attitudes and behaviors of both nurses and
physicians and by assessing their technical skills, improve-
ment in performance and effective teamwork can be real-
ized. Health care workers should now be able to voice their
concerns freely when they see a breach in infection control
protocol without the threat of punitive action.

Limitations included not only the inclusion of new staff
members, but the loss of educated employees during the
observation period. In addition, the study was limited by
the inability to reach all physicians and nurses for CLABSI
training because of scheduling conflicts. Because the
education was targeted toward visual (PowerPoint) and
audiovisual (teaching/talking) learners, and not toward
tactile (those who learn by physically actually doing the
tasks) learners, some participants could be viewed as
having been at a disadvantage. Also, assumptions have
been made that participants answered the questionnaire
honestly and that they paid attention to and understood
the CLABSI educational material. It is also assumed that
the training sessions affected the behavior of the health
care workers.

The results from this study indicate that there was an
overall positive correlation between the implementation of
educational intervention and a decrease in the CLASBI rate.
Further assumptions can be made that the baseline com-
pliance of policies and procedures relating to PICCs before
the intervention were poor, but after receiving education,
the compliance increased, inevitably contributing to the
decrease in the overall CLABSI rate.

Additional findings revealed that there was a decrease in
compliance with regard to care barriers, specifically those
involving a lack of supplies. Nurses may be unable to do
their job properly in the event of a supply shortage. This
may have been a major contributing factor to the decrease
in staff compliance, and would, therefore, warrant further
evaluation. In addition, implications for practice should
focus on a reduction of CLABSI rate for quality improvement
across all hospital settings. This study was a good indicator
that best practices lead to quality patient care. By provid-
ing appropriate resources and useful tools, nurses can be
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APPENDIX 1

Bad Hbits

What

kit and Rt whin v

been used/given. ‘  harbor infections in the cap.

REMEMBER to Practice Watson’s Caring Theory!

O The being in the caring-healing environment allows the nurse
empowerment to speak up if they view a breach in protocol.

O The prevention of a blood stream infection relies heavily on the
nurse's authentic presence with the patient and being cognizant
of taking extra steps necessary to prevent an infection.

O Watson's caring theory harbors a moral commitment to protect

and enhance human dignity by respecting the patient’s needs
which is important with ICU patients.

O We want to create a caring-healing environment in which the
nurses and physicians are authentically present with the patient
to order to enhance human dignity by providing a safe
environment of care.

Watson (2008}
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ABSTRACT

Objective: to evaluate the knowledge of the nursing team about good practices on maintenance and dressing
of central venous catheter (CVC) in accordance with the institutional protocol. Method: guantitative,
descriptive, exploratory, cross-sectional study with 107 nursing professionals in hospitalization, adult
intensive therapy and transplant units. Data collection was performed through the application of a structured
questionnaire. The professional knowledge was classified as sufficient when there was =9 correct answers
(275%) and insufficient when <8 answers were correct. Results: 56% of the participants had less than 75% of
correct answers, characterizing deficient knowledge. Nurses obtained more correct answers when compared
to nursing technicians. Conclusion: the present study evidenced the lack of knowledge of the professionals
about the correct handling of CVC. Developing permanent education strategies may raise nurses and nursing
technicians’ awareness and promote adherence to good practices on maintenance and dressing of this device.
Descriptors: Central Venous Catheters; Catheter-Related Infections; Clinical Protocols; Knowledge; Nursing
Team.

RESUMO

Objetivo: avaliar o conhecimento da equipe de enfermagem sobre as boas praticas de manutencao e curativo
de cateter venoso central (CVC) em conformidade com o protocolo institucional. Método: estudo
quantitativo, descritivo, exploratério, transversal, realizado com 107 profissionais da equipe de enfermagem
nas unidades de internacao clinica, terapia intensiva adulto e de transplante. A coleta de dados foi realizada
por meio da aplicacdo de um questionario estruturadoe. O conhecimento do profissional foi classificado como
suficiente quando >9 acertos (275%) e insuficiente quando <8 acertos. Resultados: dos participantes, 56%
obtiveram abaixo de 75% de acertos, caracterizando conhecimento deficiente. Os profissionais enfermeiros
obtiveram maior nimero de acertos quando comparados aos técnicos de enfermagem. Conclusdo: o estudo
evidenciou o desconhecimento dos profissionais sobre o correto manuseio do CVC. Desenvolver estratégias de
educacao permanente pode sensibilizar enfermeiros e técnicos de enfermagem e promover a adesao as boas
praticas de manutencao e curativo desse dispositivo. Descritores: Cateteres Venosos Centrais; Infeccoes
Relacionadas a Cateter; Protocolos Clinicos; Conhecimento; Equipe de Enfermagem.

RESUMEN

Objetivo: evaluar el conocimiento del equipo de enfermeria sobre las buenas practicas de mantenimiento y
curativo de catéter venoso central (CVC) en conformidad con el protocolo institucional. Método: estudio
cuantitativo, descriptivo, exploratorio, transversal, realizado con 107 profesionales del equipo de enfermeria
en las unidades de internacion clinica, terapia intensiva adulta y de trasplante. La recoleccion de datos fue
realizada por medio de la aplicacion de un cuestionario estructurado. El conocimiento del profesional fue
clasificado como suficiente cuando =9 aciertos (275%) e insuficiente cuando <8 aciertos. Resultados: de los
participantes, 56% obtuvieron abajo de 75% de aciertos, caracterizando conocimiento deficiente. Los
profesionales enfermeros obtuvieron mayor numero de aciertos cuando comparados a los técnicos de
enfermeria. Conclusién: el estudio mostro el desconocimiento de los profesionales sobre el correcto manoseo
del CVC. Desarrollar estrategias de educacion permanente puede sensibilizar enfermeros y técnicos de
enfermeria y promover la adherencia a las buenas practicas de mantenimiento y curativo de ese dispositivo.
Descriptores: Catéteres Venosos Centrales; Infecciones Relacionadas con Catéteres; Protocolos Clinicos;
Conocimiento; Grupo de Enfermeria.
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Primary bloodstream infections (PBSI) are
among the most commonly associated with
health care. It is estimated that about 60% of
nosocomial bacteremias are associated with
some intravascular device. Among the most
frequent, there are the short-term central
venous  catheters  (CVCs). CVCs  are
indispensable devices for the treatment and
care of critically ill patients. However, the
use of these devices predisposes patients to
local or systemic infections that lead to
prolonged hospitalization, increased morbidity
and mortality, and increased hospital costs.’?

In this context, the role of the nursing
team, which works uninterruptedly in
providing care and represents the highest
percentage of workers in hospital institutions,
stands out. The role of the nursing team in
adopting appropriate CVC-related infection
prevention techniques has important
repercussion in the outcome associated with
the use of these devices.*

One of the strategies for the control of the
PBSI associated to the CVC is to raise health
professionals’ awareness on the recommended
measures through lifelong education. In this
sense, hospital institutions should periodically
revise care protocols related to vascular
access, as well as reassess educational
strategies,  practices and  professional
performance processes.”

Care protocols are crucial tools to
guarantee the quality of care provided and
aim to promote a safer and more effective
health care practice, since they are
elaborated based on the best scientific
evidences and supported by the norms of
organs related to the provision of safe care to
the patient.®

In the institution where the study was
conducted, the clinical protocol "Prevention
of Intravascular Catheter-Associated
Infection”,” which recommends good care
practices in the insertion, maintenance and
dressing of intravascular catheters, was
approved in September 2011. In addition to
approval, the protocol was presented to
professionals through in-service training in the
years 2011 and 2012 and is available on the
intranet of the institution. However, there
was no evaluation of the implementation to
identify whether the strategies were enough
for the professionals to assimilate the
content.

Evaluating the knowledge of the nursing
team about the maintenance and dressing
care of the short-term CVC, in agreement with
what is recommended, allows analyzing the
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effectiveness of the training, as well as the
identification of points that need to be
reinforced in future discussions.

e To evaluate the knowledge of the nursing
team about the good practices applied in the
maintenance and dressing of short-term CVC
in agreement with the institutional protocol.

This is a quantitative, descriptive,
exploratory, cross-sectional study carried out
with nursing professionals working in the
Medical Clinics, adult Intensive Care Unit (ICU)
and Transplant Unit of a University Hospital of
Belo Horizonte, Minas Gerais, Brazil.

These sectors were chosen because they
comprised the highest number of patients
using short-term CVC. The inclusion criteria in
the sample were: being a nursing professional,
either with technical and superior level,
providing assistance to patients using short-
term CVC; and having agreed to participate in
the research by signing the informed Consent
Form. The nursing assistant category was
excluded from the study.

The data collection was performed from
July to August 2014 through the application of
a structured questionnaire prepared by the
researcher, containing three  domains,
namely: 1- Sociodemographic characteristics;
2- Theoretical knowledge test, with 12
objective questions, aimed at measuring the
level of knowledge of the professionals
regarding the maintenance and dressing
practices of short-term CVCs; 3- Recognition
of the items recommended by the protocol,
namely: (a) nurses’ competencies and
responsibilities: training and supervising the
nursing team on essential components of the
prevention of CVC-related PBSls; performing
CVC dressings; Nursing Technician: reporting
to the nurse changes in the functioning,
dressing and appearance of the CVC insertion
site; administering medications; assisting the
exchange of catheter dressings; (b) CVC
maintenance: hand hygiene before any
manipulation; disinfection of the connectors
and injectors with 70% alcohol before each
access; changing the infusion lines every 96
hours - in case of infusion of blood or blood
products, changing it at each transfusion; in
case of infusion of TPN, at each vial; in case
of continuous infusion of propofol, at the end
of each regimen; avoiding collecting blood
samples through this device; washing the
catheter with 0.9% saline solution (SS) after
infusion of drugs, blood products and blood
collection; protecting the connections with
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plastic during bath in order to avoid humidity
in the place; keeping the device unobstructed
with 100 1U/mL heparin solution when it
remains closed for more than 12 hours; (c)
CVC dressing: hand hygiene before dressing;
performing daily change in case of dressing
with tape and gauze, and at most at every
seven days in case of dressing with
transparent film; performing daily inspection
of the insertion site and anticipating dressing
change whenever it is dirty or loose; using
aseptic technique with the use of a disposable
facial mask, sterile gloves and sterile gauze;
performing antisepsis at the insertion site at
each dressing exchange with 0.5% alcoholic
chlorhexidine.

To analyze the answers, criteria of right or
wrong were established, which should be in
agreement with what is recommended by the
protocol. For each correct answer, one (1)
point has been assigned and, for incorrect or
blank answers, no punctuation has been
assigned. The total score was obtained by the
sum of the correct answers and the
percentage analysis. In this study, knowledge
was classified as sufficient/adequate when
the professional’s score was equal or higher
than nine correct answers (275%) and
insufficient/inadequate when the score was
equal to or less than eight correct answers.
This threshold was chosen based on some
nursing knowledge assessment studies, which
refer to 75% of correct answers as a
satisfactory result after training programs.®

Statistical analysis of the data was
performed through the Statistical Package for
Social Science (SPSS), version 15.0. The
variables related to sociodemographic
characteristics and analysis of the correct
answers were summarized and presented
descriptively. The Student t test and the

Table 1.

L Belo H

0.9% saline solution

PVP-1 alcoholic / tincture

0.5% alcoholic chlorhexidine 17
70% alcohol 0
Blank 1

1
PVP-1 aqueous/topical 8
1

voBuow
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ANOVA test were applied for the analysis of
statistically significant association between
professional category, training time, time of
experience in the institution and participation
in the presentations of the protocol with the
professionals’ knowledge. In both, significance
level was set at 5% (p <0.05).

The study was approved by the Research
Ethics Committee of the Federal University of
Minas Gerais/UFMG, under  Approval
Certificate 13242313.3.0000.5149.

A
whom nursing technicians represented 81% (n
= 87) of the sample and nurses were 19% (n =
20). In relation to the work sector, 44% (n =
47) worked in the adult ICU, 37% (n = 40) in
the Medical Clinics and 19% (n = 20) in the
Transplant unit. There was a prevalence of
female gender (82%), age between 31 and 40
years (49%), with training time between six
and 15 years (49%) and working time in the
institution of five years or less (52%).

Regarding the daily practice of changing
the CVC dressing, 100% of the nurses and 24%
of the nursing technicians declared to perform
it. In relation to the knowledge about the
materials recommended by the protocol for
the accomplishment of the CVC dressing, for
79% of the participants, sterile gloves should
be used; 92% mentioned sterile gauze; and
79% cited disposable face mask. In this
question, 80% of the nurses and 64% of the
nursing technicians correctly marked all three
materials that should be used. On the
solutions for skin antisepsis, the answers are
presented in Table 1.

First-choice antiseptic solution recommended by the protocol according to the
izonte (MG), Brazil, 2015

15
9
2

: 60
4 5 4 4
10 11 i 10

Regarding the periodicity of changing the
infusion lines, 65% of the participants stated
that the change should be performed every 72
hours, and 22%, every 96 hours. In case of
infusion of special solutions, such as blood
products, it should occur at each transfusion
for 93% of professionals; in case of TPN, at
each vial, for 82%; and in case of Propofol®,
at the end of each regimen, for 28%.

Regarding the exchange of lines when infusing
Propofol®, 54% of professionals left the
question blank.

Regarding the practice to maintain the
permeability of the device, for 43% of
participants this should be salinized with 0.9%
SS and heparinized for 50% of them. Table 2
presents the answers of the professionals in
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the 12 questions of the knowledge assessment

Table 2. Results of the participants in the knowledge assessment test on the protocol, according to the items
of CVC maintenance and dressing practice. Belo Horizonte MG), Brazil, 2015

Materials used to make CVC dressing
Alcoholic chlorhexidine for skin antisepsis
Daily change of CVC dressing, in case of coverage
with gauze and tape

Change every 7 days of the CVC dressing, in case of v

coverage with transparent film

Disinfection of connectors and injectors with 70%
alcohol before handling

Washing the device with 0.9% SS after infusion of
medications and solutions

Change of infusion lines every 96 hours

Change of infusion lines of blood products at each
transfusion

Change of TPN infusion lines after each vial
Replacement of propofol® infusion lines after each
regimen

Avoiding wetting the CVC

Maintaining the permeability of the device with
heparin solution
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test on the protocol.

64 72 67
85 4 64 60

85 75 82 77
.
18 90 72 83 90 84

s
5 25 19 2 24 2

18 % m s oangg
18 % 70 80 8 9
6 s e e
16 80 67 77 8 78

s aag ke g

Considering the overall results of the
knowledge assessment test, it was observed
that, among the 12 questions, the average of
correct answers of the professionals was
eight, with a minimum of two and a maximum
of 11.

Regarding knowledge, 70% of the nurses
and 38% of the nursing technicians obtained
75% or more of correct answers. Therefore,
44% of the total of the evaluated professionals
presented enough knowledge about the
protocol and 56% showed deficient knowledge.
The study verified that the professional
category  significantly  influences the
knowledge of the professional (p = 0.010).

In the analysis of variance, applying the
ANOVA test, the statistical variables training
time, time of experience in the institution and
participation in the presentations of the
protocol in 2011 and 2012 did not significantly
affect the outcome ‘“knowledge of the
professional”.

On  the participation in  protocol
presentations carried out in the institution in
previous  years, 14% of professionals
participated in 2011 and 17% in 2012. In the
self-evaluation of professionals regarding the
knowledge of the protocol, 53% believed to
have a good knowledge, 29% very good
knowledge, 7% great and 7% poor knowledge.

The use of a protocol allows directing the
clinical practice of the professional and
standardizing a care that provides continuity
and effectiveness of the interventions aiming
to qualify, systematize, standardize and guide

care in order to prevent divergent practices in
the same environment or patient.’

Confirming the results obtained in research
carried out on the nursing profile in Brazil,
the present study showed a predominance of
the female labor force, composed mainly by
nursing  technicians,  predominance  of
professionals aged between 30 and 40 vears
and time of work in the institution less than or
equal to five years.'*"

The study pointed out that some nursing
technicians have performed the exchange of
the CVC dressing in disagreement with the
protocol. Considering the reality of care, this
number may be higher than that found. Most
professionals are aware that this is an activity
that should be performed by the nurse,
however, due to the scarce number of
professionals and the overload of activities,
nurses do not prioritize the accomplishment of
the dressing, which is often performed by
technical-level professionals.?

Considering the complexity of this type of
care, the exchange of the CVC dressing is
determined as a private activity of the nurse,
supported by the Law of the Professional
Exercise of Nursing. In addition, the Code of
Ethics of Nursing Professionals decides to
strictly prohibit the provision of services that,
by their nature, are responsibility of another
professional, except in cases of emergency. '

In agreement with other studies, the
protocol establishes that the dressing is done
by means of aseptic technique, which implies
the use of sterile gloves, sterile gauze and
disposable facial mask. Procedure gloves
should only be used to remove the old and
dirty dressing and should not therefore have
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contact with the insertion point of the
catheter. The use of aseptic technique during
dressing has proven to be important for the
prevention of PBSI.? '+

Regarding the solution for skin antisepsis
recommended for the accomplishment of the
CVC dressing, the study pointed out a good
knowledge on the part of the nurses. Research
results have associated the use of alcoholic
chlorhexidine with lower rates of colonization
or CVC-related IPCS when compared to other
antiseptic substances.?™'*®

Although the protocol has established a 24-
hour period for exchanging dressings made
with gauze, studies have recommended that
they be changed within 48 hours. However,
inspection of the insertion site should be
performed daily and immediate exchange
should be done whenever it is dirty, humid or
not intact. Other researches have also pointed
out that nursing professionals, especially
nurses, have adequate knowledge about the
periodicity of the replacement of CVC
dressings, in agreement with the literature
studied. However, this does not exclude the
need of knowledge on the part of the nursing
technician, who has the responsibility to
communicate to the nurse on the validity and
conditions of the dressing.®'*>78

In this study, most of the professionals
stated that the protocol recommends
disinfection of the caps and injectors with 70%
alcohol  before handling the device.
Disinfection ~with an  alcohol-containing
product is a relevant precaution in preventing
infection, as it prevents contaminants present
on the outer surface of the connectors to have
contact with the intraluminal catheter.
Although the institution chooses to use 70%
alcohol, studies have shown that alcoholic
chlorhexidine is more efficient when
compared to other alcoholic antiseptics.”*'*®

The practice of washing the device with
0.9% SS after administration of drugs and
solutions is also associated with a reduction in
occurrences of obstruction and infection
rates. The majority of the professionals
demonstrated to know this as a practice
recommended by protocol.'®

With regard to the exchange of infusion
lines, it is known that these are the main
gateway for microorganisms, and that the
contamination of such systems is significantly
reduced when the lines are changed according
to the periodicity determined by the type of
infusion. In this study, the results were
negative for the exchange of the lines in case
of continuous infusion of Propofol® and when
these are not being used for special infusions.
Although the protocol determines that the
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exchange of lines should be done every 96
hours, when not used for special infusions, the
literature advises that this be done between
72 and 96 hours. The results demonstrate that
the professionals do not know what fis
recommended by the protocol, but they know
the measures recommended by the literature.
The exchange of this device before the
determined period of time does not imply
direct damages to the patient, but it has
economic and financial impact for the
institution, 141

Regarding the precautions to avoid wetting
the CVC dressing, 78% of the participants
know this as a practice recommended by the
protocol. It is known that humidity favors the
proliferation of microorganisms, which can
trigger local and systemic infections. """

Regarding the technique used to maintain
the permeability of the device, the results
show that professionals presented divergences
in relation to what is recommended. A similar
result was found in another study.'

Anticoagulant solutions are used to prevent
thrombosis and CVC obstruction due to the
fact that deposits of thrombi and fibrin in the
catheters can be a source of microbial
colonization, as well as lead to obstruction of
the device, which implies discontinuation of
therapy, increased hospitalization time,
morbidity and costs for the hospital. Although
the protocol has instituted the use of the
heparin solution, studies have indicated that
there are no significant differences between
the use of heparin solution and the use of
0.9% sodium chloride with respect to its
efficacy in maintaining the CVC permeability.
Thus, considering the complexity of
interventions that the patient requires,
nursing professionals must adhere to a
practice based on what is advocated by the
institution.>'"%

In the general evaluation of knowledge, the
results revealed that both categories present
knowledge deficits, but nursing technicians
have less knowledge. It is considered that,
due to the complexity of CVC procedures, it is
up to the institution to develop, review and
evaluate the effectiveness of protocols and to
enable its professionals to use good practices.
It is also up to the nurse to guide and ensure
that the protocols are followed by the team
with excellence and rigor.*

The low participation of the professionals
in the presentations of the protocol was
assumed to be directly related to knowledge
deficit. Although this variable did not
significantly influence “"the professional’s
knowledge" outcome, other studies indicate
that the training of professionals based on the
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current protocols may represent one of the
best strategies for increasing knowledge and
prevention of infections related to these
devices. However, the adherence of

professionals to the recommended measures
of prevention and control of infections is
directly related to educational actions carried
out in a continuous way, which makes the
supervision and the development of new and
better strategies of approach over time
crucia

.. 4,5,21

This study evidenced the lack of knowledge

of nursing professionals regarding the
practices recommended by the institutional
protocol. Although handling of the central
venous catheter is a routine and apparently
simple nursing practice, it requires specific
care and rigorous compliance with the
recommended measures in order to improve
patient safety and the quality of care
provided.

Regarding the self-evaluation of
professionals, among those who stated having
good knowledge, more than half have
correctly answered less than 75% of the
questions. Among the participants who
believed that they had very good knowledge,
almost half were classified with poor
knowledge. Although the protocol was
presented to the professionals of the sectors,
it was evident that these presentations were
not enough for the team to incorporate the
knowledge.

The results corroborate the need to adopt
new strategies for training and dissemination
of the protocols in order to ensure the
learning of recommended practices. It is
necessary to emphasize that permanent
educational interventions have been proven
effective for adherence to good practices and
reduction of infection rates. These strategies
should focus on improving knowledge,
especially about the items that presented
higher index of ignorance.

The competence of the nursing team
regarding the protection of the patient with a
central venous catheter should contribute to
the conclusion of a treatment that can meet
patient’s needs, minimizing risks to physical
and emotional health, providing better quality
of life, infection prevention, catheter removal
at the end of treatment and hospital
discharge.
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