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A Clinical Nurse Specialist–Led Quality
Improvement Initiative to Identify Barriers to
Adherence to a Bundle for Central Line
Maintenance
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Purpose:
This clinical nurse specialist–led quality improvement project
identified barriers to adherence to a bundle for central line
maintenance and examined the relationship between increased
bundle adherence and central line–associated bloodstream
infections.
Project Description:
Oncology and critical care nurses were surveyed to identify
barriers to adherence to a bundle for central line maintenance.
Targeted initiatives based on survey responses were implemented
focusing on antimicrobial bathing, increasing confidence in an
evidence-based bundle, and its ability to reduce infections.
Adherence and central line–associated bloodstream infection
rates weremonitored at baseline and at 3, 9, and 15months post
intervention.
Outcomes:
Adherence to bundle elements improved post intervention in 4
areas in critical care units: correctly labeling catheter dressings,
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maintaining an occlusive dressing, clamping unused catheter
lumens, and daily antimicrobial bathing. In oncology units,
adherence improved in clamping unused lumens and daily
antimicrobial bathing. At 9 months post intervention, infection
rates decreased from 6.08 to 1.48 in critical care units and 3.13
to 0.30 in oncology units.
Conclusions:
Identifying unit-specific barriers to adherence to bundles for
central line maintenance and implementing targeted initiatives
to reduce barriers increase adherence and prevent central line
infections.
KEY WORDS:
central line–associated bloodstream infection, evidence-
based practice, quality improvement

The Institute for Healthcare Improvement has en-
dorsed the use of the bundle, a small straightfor-
ward set of guidelines that support evidence-

based practices (EBPs). Bundles are a structured way of
improving the processes of care and patient outcomes.1

Procedure-specific evidence-based central line mainte-
nance bundles are widely disseminated in hospitals across
the United States; adherence to the bundles is directly
linked to reduced central line–associated bloodstream in-
fection (CLABSI) rates.2,3

Despite a positive view of EBP by nurses and recognition
of the consequences of CLABSIs, incorporation of bundles
into clinical practice is slow and met with resistance.4,5

The overall rate of adherence to evidence-based protocols
is as low as 39.5%.6 It has been suggested that fewer years
of nursing experience,7 inability to access8 and understand
research,8,9 and lack of managerial and physician support
are barriers to nurses' adherence to these bundles.9,10
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PURPOSE
The purpose of this clinical nurse specialist (CNS)-led qual-
ity improvement project was to identify barriers to nurses'
adherence to an already established central line mainte-
nance bundle and determine whether a relationship exists
between increased adherence to the bundle and reduced
CLABSI rates. This was accomplished by (1) identifying
barriers that influence utilization of a central line mainte-
nance bundle in our institution and (2) developing, imple-
menting, and evaluating targeted initiatives aimed at im-
proving use of the bundle.

CURRENT PRACTICE
Clinical nurse specialists are uniquely positioned to imple-
ment change within 3 spheres of impact—organizational,
nursing staff, and patient/family.11 In 2017, CNSs at our insti-
tution developed and implemented amultifaceted, evidence-
based central line maintenance bundle used by nursing and
support staff to reduce the institutions' increasing CLABSI
rates.12 Key components of the bundle included the follow-
ing: (1) date of dressing changewas visible, (2) dressingwas
occlusive, (3) antimicrobial disk was placed at the insertion
site, (4) catheter lumens were clamped, (5) central venous
catheter (CVC) insertion site was assessed for signs of infec-
tion within 24 hours of the audit, and (6) daily antimicrobial
bath was documented in the patient's electronic health re-
cord (Table 1). All nurses providing direct patient care at
the institution participated in a 2-hour interactive presenta-
tion developed by our advanced practice nurse about the
bundle elements. Each nurse was observed by a CNS or
trained registered nurse unit champion completing a CVC
dressing change to validate use of bundle elements.

The CLABSI rate decreased on the targeted units after
bundle implementation but was still greater than the national
average of 0.56 infections per 1000 catheter days.13 Our pro-
ject team discovered that nurses' overall adherence to the
bundle was still only 48%. Adherence to specific bundle ele-
ments, namely, daily antimicrobial bathing and clamping
catheter lumens when not in use, was as low as 33% and
40%, respectively. On the basis of these data found during
monthly CVC audits, we identified elements requiring in-
creased education to improve bundle adherence.
Table 1. Bundle for Central Line Maintenance: Key

Key elements • Labeli
• Maint
• Antim
• Inspec
• Clamp
• Bathin

Abbreviation: CHG, chlorhexidine gluconate.
All elements and products were included in the central line maintenance bundle by ad
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METHODS
Our team completed a preinitiative-postinitiative quality im-
provement (QI) project with a convenience sample of inten-
sive care unit (ICU) and oncology nurses and patients. In
phase 1, the CNS project leader distributed an online survey
to eligible nurses to identify perceived barriers that contribute
to nonadherence to the organization's central line mainte-
nance bundle. For phase 2, the leader and 2 advanced prac-
tice nurses developed and implemented targeted initiatives,
based on survey responses, to increase bundle adherence.
Adherence was defined as 100% completion of all steps nec-
essary to be fully compliant with each bundle element.

ETHICAL CONSIDERATIONS
Approval for this project was obtained from the healthcare
institution's QI review committee and was deemed a QI
project. Nurses' responses were anonymous and were
not personally identifiable. Informed consent was implied
by participants' completion of the survey, and only aggre-
gate data were shared with individuals outside the project
team. Patient informationwas collected in accordancewith
the institution's current procedure and did not require in-
formed consent. All data were stored securely on the pro-
ject leader's secure password-protected network account
and backed up on 2 team members' secure password-
protected accounts.

SETTING AND SAMPLE
The project team completed the project in 2 ICUs, 2 oncol-
ogy units, and a combined oncology/bone marrow trans-
plant unit at a 520-bed tertiary care facility and academic
medical center in the Middle Atlantic United States. The
critical care units included the cardiothoracic ICU and the
medical ICU and comprised 40 beds. There were 114 beds
on the oncology units.

Eligible nurses were those who completed the 2-hour
training on the bundle and worked on a casual to full-
time basis on one of the targeted units (n = 277). We ex-
cluded nurses who did not work as a nurse on the targeted
units and those working on the units but not providing di-
rect patient care. Patients 18 years or older who had at least
1 CVC placed before or during their admission to the
Elements and Dressing Change Products

ng catheter dressings with the date the dressing was changed
aining an occlusive catheter dressing
icrobial disk placed at the insertion site
ting catheter insertion site daily for infection and dressing integrity
ing catheter lumens when not in use
g patients daily with 4% CHG solution

vanced practice nurses at the project site.
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selected units were eligible for inclusion in the patient sam-
ple. Central venous catheterswere defined as internal and ex-
ternal jugular, subclavian, femoral, and peripherally inserted
CVCs, and implanted chest ports. Patients with midline or
peripheral catheters were excluded from the sample.

PHASE I: SURVEY TO IDENTIFY BARRIERS TO
NURSES' ADHERENCE
Survey Development
The CNS project leader developed a survey based on the
Comprehensive Framework for Implementation Research
to identify site-specific barriers to implementation of a cen-
tral line maintenance bundle.14 The framework includes 5
comprehensive domains that are (1) the characteristics of
the intervention to be implemented, (2) nurses' character-
istics, (3) the implementation process, (4) inner (organiza-
tional) setting, and (5) outer (environmental) setting. By
Table 2. Facilitators and Barriers to Implementing t
Scale Questions

Survey Question Topic Un

Intervention domain

Dressing kit usability ICU, n =

Oncology

Quality of supplies ICU, n =

Oncology

Ease in using kit ICU, n =

Oncology

Availability of supplies not included in kit ICU, n =

Oncology

Implementation domain

Explanation of bundle in education class ICU, n =

Oncology

Inner setting domain

Supported to spend additional time on dressing change ICU, n =

Oncology

Supported to be second trained observer ICU, n =

Oncology

Bundle will reduce central line infections ICU, n =

Oncology

Nurses' education domain

Willing to embrace change ICU, n =

Oncology

Confident in the bundle ICU, n =

Oncology

Abbreviation: ICU, intensive care unit.
This table describes the facilitators and barriers to implementing the central line maint
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grouping respondents' answers regarding barriers into one
of the domains, investigators can identify which domain is
likely to have the greatest influence on adherence to the
change implemented by the organization. This information
can also be used to develop targeted interventions to increase
adherence to EBP guidelines and improve patient out-
comes.14,15 This framework was used to develop 4 of the 5
sections that make up the second part of the survey. The
outer setting domainwas considered irrelevant to this project;
hence, an additional information section was included in
the survey in lieu of questions falling into this domain.

The survey was divided into 2 parts. Part 1 identified
nurses' demographic information, including age, educa-
tion, and experience as a nurse in general and within our
organization. Part 2 of the survey was composed of 19
questions divided into 5 sections: (1) the central line dress-
ing change kit (intervention), (2) education and resources
he Central Line Maintenance Bundle: 4-Point

it 1 2 3 4

49 5 (10.20) 14 (28.57) 17 (34.69) 10 (20.41)

, n = 61 0 (0) 15 (24.59) 36 (59.02) 3 (4.92)

49 3 (6.12) 9 (18.37) 24 (48.98) 10 (20.41)

, n = 61 3 (4.92) 12 (19.67) 23 (37.70) 16 (26.23)

49 1 (2.04) 12 (24.49) 25 (51.02) 8 (16.33)

, n = 61 0 (0) 4 (6.56) 37 (60.66) 13 (21.31)

49 0 (0) 9 (18.37) 23 (46.94) 14 (28.57)

, n = 61 1 (1.64) 6 (9.84) 32 (52.46) 15 (24.59)

49 0 (0) 9 (18.37) 20 (40.82) 16 (32.65)

, n = 61 1 (1.64) 8 (13.11) 35 (57.38) 9 (14.75)

49 2 (4.08) 15 (30.61) 19 (38.78) 9 (18.37)

, n = 61 2 (3.28) 11 (18.03) 20 (32.79) 19 (31.15)

49 4 (8.16) 21 (42.86) 11 (22.45) 9 (18.37)

, n = 61 3 (4.92) 12 (19.67) 20 (32.79) 17 (27.87)

49 5 (10.20) 12 (24.49) 19 (38.78) 9 (18.37)

, n = 61 1 (1.64) 12 (19.67) 21 (34.43) 18 (29.51)

49 1 (2.04) 8 (16.33) 24 (48.98) 9 (18.37)

, n = 61 0 (0) 8 (13.11) 23 (37.70) 21 (34.43)

49 3 (6.12) 12 (24.49) 18 (36.73) 9 (18.37)

, n = 61 3 (4.92) 12 (19.67) 27 (44.26) 10 (16.39)

enance bundle and lists nurses' responses to each item.
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(implementation process), (3) personal assessment of bar-
riers to implementation (inner setting), (4) comfort level
adapting to change (nurses' characteristics), and (5) addi-
tional information. The first 4 sections asked respondents
to use a scale from 1 to 3 or 4 to rate the impact that listed
factors had on their ability to implement the central line
maintenance bundle (Tables 2 and 3). The last section
asked them to use a scale from 1 to 5 to report the percent-
age of time they adhered to key elements of the bundle.
The instrument was reviewed by an expert panel of 2
doctorally prepared nursing faculty and the team from
the project site to establish face validity. This iterative pro-
cess of review and revision occurred until consensus was
achieved, and the panel had no further recommendations.
The thirteen 3- to 4-point scale questions had a Cronbach's
α of 0.82. The question asking whether nurses could locate
the user manual on the Infonet was specific to the institu-
tion and was omitted from the analysis.

Nurse Recruitment and Survey Completion
Participants were recruited and able to complete the sur-
vey during a 6-week period. An email explaining the pro-
ject and containing the survey link was delivered to the
targeted nurse population through the Qualtrics Survey
System (Qualtrics, Provo, Utah) using the institution's
nurse email alias. Onweeks 1 and 2, the CNS project leader
rounded on all units on both weekdays and weekends to
Table 3. Facilitators and Barriers to Implementing t
Scale Questions

Survey Question Topic Unit

Implementation domain

Ability to implement
bundle

Yes, if I can ask
questions

ICU, n = 49 5 (10.20)

Oncology,
n = 61

5 (8.20)

Inner setting domain

Needing additional time
for dressing change

Additional time is
adding stress

ICU, n = 49 10 (20.41)

Oncology,
n = 61

3 (4.92)

Nurses' education domain

Trust EBP results Somewhat describes
me

ICU, n = 49 8 (16.33)

Oncology,
n = 61

4 (6.56)

Abbreviations: EBP, evidence-based practice; ICU, intensive care unit.
This table describes the facilitators and barriers to implementing the central line maint
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present the project to nurses and request their participa-
tion. Unit managers also invited the project leader to recruit
nurses during monthly staff meetings. On week 5, the pro-
ject leader sent an email reminding eligible participants to
complete the survey; the recruitment period ended on
week 6. Participants were given the option to submit their
contact information on a separate page of the Qualtrics
Survey System (Qualtrics, Provo, Utah) to be entered into
a raffle. Nurses' contact information was not linked to their
survey responses to ensure anonymity. Three nurses re-
ceived a $25.00 Visa gift card.

Identification of Barriers to Adherence
Frequencies and percentages were obtained using IBM
SPSS Statistics for Windows, version 25.0 (IBM Corp,
Armonk, New York) to identify the barriers to nurses' ad-
herence to the central line maintenance bundle. During
monthly audits, nurses also provided verbal feedback to
the project leader and other CNSs on the team about per-
ceived barriers to adherence to the central line mainte-
nance bundle. Identified barriers were consistent with
those identified during the survey. We used survey data
and verbal feedback to determine which factors were most
frequently reported to influence participants' adherence
to the bundle. We addressed the following problems:
(1) lack of confidence in the evidence used to develop
the bundle, (2) disbelief that the bundle would reduce
he Central Line Maintenance Bundle: 3-Point

Descriptor

Moderately comfortable Very comfortable

25 (51.02) 15 (30.61)

19 (31.15) 29 (47.54)

I will follow the new guidelines
though it is more time

Patient safety is important so I will
use whatever time I need

18 (36.73) 17 (34.69)

15 (24.59) 34 (55.74)

Describes me well Totally describes me

20 (40.82) 14 (28.57)

27 (44.26) 21 (34.43)

enance bundle and lists nurses' responses to each item.
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CLABSIs, (3) inconsistent patient education regarding daily
antimicrobial bathing and providing patients with a daily
antimicrobial bath, and (4) nurse's level of exposure to
EBP (Table 4). The team developed targeted initiatives to
increase nurses' adherence to the institutions' evidence-
based central line maintenance bundle.

PHASE 2: IMPLEMENTATION OF TARGETED
INITIATIVES
Although survey respondents reported the dressing change
kit as a barrier to adherence, advanced practice nurses de-
veloped a new kit during survey implementation. There-
fore, the project team focused on the remaining barriers.
Operatingwithin the nursing sphere of impact, the CNS pro-
ject leader developed and implemented a 10-minute in-
service to educate direct care nurses and patient care assis-
tants because these individuals are responsible for monitor-
ing central line dressings and bathing patients on the unit.
The session aimed to increase nurses' confidence in the ev-
idence used to develop the bundle by sharing how the
bundle was developed and providing data showing its ef-
fectiveness since its inception. It also aimed to increase the
belief the bundle would reduce CLABSIs and improve the
direct care staff's understanding of the importance of daily
antimicrobial bathing. A product representative from the
institution's supplier of the chlorhexidine gluconate (CHG)
bathing solution educated nurses on the antimicrobial
solution's safety, efficacy, and correct use.

In-services were provided to nurses and patient care assis-
tants on selected units 4 times per week. Overall, 77.1%
(n = 262) of registered nurses and 62.8% (n = 86) of patient
care technicians completed the in-person in-service. The
nurses and patient care assistants who did not attend
the in-services during the intervention period were still
Table 4. Survey Results and Development of Targe

Barrier to Adherence to Central Line
Maintenance Bundle

Lack of confidence in the bundle • 10-min educa

Disbelief the bundle would reduce CLABSIs • 10-min in-serv
implementati

Inconsistent education regarding daily
antimicrobial bathing

• 10-min in-serv
antimicrobial

• Placement of
chlorhexidine

• Placement of
patients to pe

• Placement of
perform daily

Lack of exposure to evidence-based practice • Continuing ed
antimicrobial

Abbreviation: CLABSI(s), central line–associated bloodstream infection(s).
This table describes the barriers to adherence to the central line maintenance bundle and
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responsible for reviewing the provided education. Binders
containing all education materials reviewed in the in-
servicewere left on the unit as a reference for new and cur-
rent staff.

The project team reinforced the importance of daily an-
timicrobial bathing by placing signs in all unit supply
rooms reminding nurses and patient care assistants to pro-
vide patients with the 4% chlorhexidine bathing solution.
The team also displayed signs in all patient rooms on the
oncology units because these patients were able to partic-
ipate in self-care. The signs described the rationale for daily
antimicrobial bathing with 4% CHG, outlined the bathing
procedure, and encouraged patients to ask nurses and
patient care assistants for assistance with bathing. In addi-
tion, the team received permission to have screen savers
displayed on all desktop computers to remind staff to assist
patients with antimicrobial bathing. Finally, the project
team also aimed to increase nurses' adherence to daily an-
timicrobial bathing and exposure to EBP by participating in
the project site's Article of the Month Program. The institu-
tion currently provides nurses with access to evidence-
based articles and the opportunity to earn continuing edu-
cation units by reading the featured monthly article and
completing the corresponding quiz. The project team se-
lected an article that focused on the benefits and safety of
daily CHG bathing.

DATA COLLECTION
Nurses' Adherence to the Central Line
Maintenance Bundle
Data were collected at baseline and at 3, 9, and 15 months
post intervention using a central line audit tool previously
developed by the institution. The audit tool contained 2
sections, bedside assessment and documentation. The
ted Initiatives

Targeted Initiative to Mitigate Barrier

tional in-service, including evidence used to develop the bundle

ice, including reduced CLABSI rates since bundle
on

ice including education on importance of daily
bathing and proper use of 4% chlorhexidine gluconate solution
signs in supply room reminding staff to provide patients with 4%
bathing solution
signs in patient rooms (oncology units only) reminding
rform daily antimicrobial bathing
screen savers on all hospital desktop computers reminding staff to
antimicrobial bathing

ucation credit to read evidence-based practice article on daily
bathing

outlines the targeted initiatives developed and implemented to mitigate the barrier.
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bedside assessment section addressed the following ele-
ments: dressing labeled correctly (date of dressing change
and initials of the nurse who changed the dressing), dress-
ing occlusive, antimicrobial disk placed at the insertion
site, and catheter lumens clamped. These data were ob-
tained by direct observation of central lines. The documen-
tation section addressed the remaining 2 bundle elements:
CVC insertion site assessed for signs of infection within
24 hours of the audit and daily antimicrobial bath docu-
mented in the patient's electronic health record. Each ele-
ment in the central line maintenance was composed of
multiple steps. Therefore, nurses' adherence to a bundle
element was defined as completion of all appropriate steps
required to complete that element.

CLABSI Rates
The project team obtained the monthly CLABSI rates for all
units during the preimplementation and postimplementa-
tion periods from the institution's Infection Prevention De-
partment. This department reviews the medical records of
all patients with a suspected or known infection and uses
the Centers for Disease Control and Prevention's definition
to determine whether the infection is a CLABSI.

Data Analysis
Nurses' survey responses were reported using frequency
distribution and percentages and dichotomized as negative
or positive. Percent adherence to the bundle was com-
pared pre and post intervention; CLABSI rates were also
compared pre and post intervention. Because of the num-
ber of cofounding variables and small sample size, we
were unable to run analyses predicting whether the inter-
vention had a direct effect on CLABSI rates.

RESULTS
Nurse Demographics
All eligible nurses were invited to complete the survey to
identity facilitators and barriers to adhering to the central
line maintenance bundle. Among 277 nurses invited to
the survey, 40% (n = 110) of nurses responded, 45%
(n = 49) worked in an ICU, and 55% (n = 61) worked on
an oncology unit. Most nurses (62%, n = 68) were educated
at the baccalaureate level.

SURVEY DOMAINS
Dressing Kit
Nurses were asked to rate the impact of the dressing kit on
their adherence to changing a central line dressing using
the bundle. Sixty percent responded that the kit had a
moderate to strong impact on adherence to the interven-
tion. Approximately 66% of nurses also reported the sup-
plies included in the central line dressing kit moderately
or strongly impacted their adherence. Seventy-five percent
of nurses responded that ease in using the dressing kit was
104 www.cns-journal.com
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helpful or very helpful. Seventy-six percent said additional
supplies needed to change a central line dressing were
usually or always available (Table 2).

Education Classes
Most of the nurses indicated the education classes facili-
tated their understanding of the process used to implement
the bundle and enabled them to practice changing the
dressing with the new policy. More than two-thirds of the
nurses reported the classes provided an adequate or de-
tailed explanation of the bundle. In addition, 80% felt mod-
erately or very comfortable using the bundle in clinical
practice (Tables 2 and 3). Eighty-one percent were able
to access the user manual placed on the hospital's private
internal network.

Personal Assessment
When assessing nurses' perception of the clinical (inner)
setting, 61% of nurses felt supported or well supported
by their unit culture to spend extra time changing central
line dressings using the new bundle. Fewer nurses (51%)
felt supported or well supported by their unit culture to
take extra time to be the second trained observer. When
asked about their willingness to spend additional time
performing central line dressing changes according to
the bundle, 30% of nurses said they would adhere to
the guidelines. Nearly half (46%) said they would use
all needed time to change the dressings correctly be-
cause they believed patient safety is important. Sixty-
one percent believed the bundle would reduce CLABSIs
(Tables 2 and 3).

Adaptation
While assessing nurses' characteristics, 70% of the respon-
dents (n = 77) said willingness to embrace change was a
good or full description of themselves. Forty-eight percent
(n = 53) were confident or very confident in the evidence
used to develop the bundle. In addition, 75% of nurses
(n = 83) felt having trust in the results of EBP in general de-
scribed themselves well or completely (Tables 2 and 3). Fi-
nally, most nurses (61%, n = 67) had only 1 type of expo-
sure to EBP. The most commonly reported type of expo-
sure (45%, n = 50) was being aware of evidence-based
initiatives being implemented on the unit or throughout
the hospital.

Additional Information
When asked specific questions related to adherence to
specific elements of the bundle, we obtained the following
results. Forty-five percent of nurses (n = 50) reported being
the second trained observer for the dressing change 100%
of the time, indicating they had never changed a central
line dressing themselves. In addition, 42% (n = 46) re-
ported seeing a break in sterility during the dressing
March/April 2022
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change process 25% of the time. Nurses were not asked to
report whether they reminded the nurse changing the cen-
tral line dressing to stop the procedure when the break in
sterile technique occurred. Finally, one-third (33%,
n = 37) reported educating their patients on daily antimi-
crobial bathing 100% of the time. One-third (35%, n = 38)
of nurses also provided patients with a daily antimicrobial
bath 75% of the time.
Nurses' Adherence to the Central Line
Maintenance Bundle
Positive changes were seen across all bundle elements in
the ICUs at 3 months post intervention (Table 5). The
greatest changes were seen in providing daily antimicro-
bial bathing (54%), correctly labeling the dressing (48%),
and maintaining an occlusive dressing (23%). Adherence
to all bundle elements increased in oncology units at
3 months post intervention with the exception of correctly
labeling dressings (0%) and clamping unused catheter lu-
mens (−8%).
Table 5. Adherence to Central Line Maintenance Bu
Intervention

Bundle Elements

Baseline
(n = 25),

Frequency (%)

3 mo Post
Intervention
(n = 23),

Frequency (%)

9 m
Inte
(n

Frequ

ICU

Correct dressing label 12 (48) 22 (96) 2

Occlusive dressing 16 (64) 20 (87) 2

Biopatch 21 (84) 21 (91) 2

Site assessment 22 (88) 21 (91) 1

Unused lumens
clamped

12 (48) 12 (52) 2

Antimicrobial bath 6 (24) 18 (78) 2

Overall adherence 15 (59) 19 (83) 2

Oncology n = 80 n = 82 n

Correct dressing label 53 (66) 54 (66) 4

Occlusive dressing 64 (80) 68 (83) 4

Biopatch 62 (78) 65 (79) 4

Site assessment 62 (78) 73 (89) 2

Unused lumens
clamped

38 (48) 33 (40) 6

Antimicrobial bath 13 (16) 27 (33) 2

Overall adherence 49 (61) 53 (65) 4

This table describes adherence to the bundle for central line maintenance at baseline and
and medical intensive care units, and “Oncology” indicates combined 2 oncology unit
aThree- and nine-month postintervention data were collected on all patients on targeted
a convenience sample of 9 to 10 patients per targeted unit who had a central line.
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On these units, the greatest changes were seen in daily
antimicrobial bathing (17%), followed by performing a
daily site assessment (11%). At 9 months post intervention,
the greatest changes seen in the ICU were in correctly
clamping unused lumens (30%) and providing a daily anti-
microbial bath to patients (67%). Adherence to placing a
Biopatch (Acelity/Systageinx, Brookfield, Connecticut) at
the insertion site and performing a daily site assessment
decreased by 3% and 75%, respectively. On oncology
units, increases were seen in clamping unused catheter lu-
mens (45%) and daily antimicrobial bathing (25%). De-
creases were seen in the remaining bundle elements.

CLABSI Rates
Clinically significant decreases were seen in CLABSI rates
in the ICUs at 3 and 9 months post intervention of the
targeted initiatives. The CLABSI rate decreased by 6.08 in-
fections per 1000 catheter days at 3 months post interven-
tion and 4.6 infections per 1000 catheter days at 9 months
post intervention. Central line–associated bloodstream in-
fection rates in the oncology units also decreased by 0.95
ndle at Baseline and at 3, 9, and 15Months Post

o Post
rvention
= 32),
ency (%)

15 mo Post
Interventiona

(n = 18),
Frequency (%)

Percent Change in Adherence

Baseline
to 3 mo

Baseline
to 9 mo

Baseline
to 15mo

3 (72) 16 (89) 48 24 41

5 (78) 16 (89) 23 14 25

6 (81) 18 (100) 7 −3 16

0 (31) 16 (89) 3 −57 1

5 (78) 18 (100) 4 30 52

9 (91) 7 (39) 54 67 15

3 (72) 15 (83) 23 13 24

= 69 n = 40a

0 (58) 40 (100) 0 −8 34

7 (68) 36 (90) 3 −12 10

5 (65) 40 (100) 1 −13 22

6 (38) 39 (98) 11 −40 20

4 (93) 39 (98) −8 45 50

8 (41) 21 (53) 17 25 37

2 (61) 36 (90) 4 0 29

at 3, 9, and 15months post intervention. “ICU” indicates combined cardiothoracic
s and 1 oncology/bone marrow transplant unit.
units who had a central line. Fifteen-month postintervention data were collected on

www.cns-journal.com 105

ealth, Inc. All rights reserved.

http://www.cns-journal.com


Ta
b
le

6.
C
en
tr
al
L
in
e–
A
ss
oc
ia
te
d
B
lo
od
st
re
am

In
fe
ct
io
n
R
at
es

U
ni
t

B
as
el
in
e

3
m
o
Po

st
In
te
rv
en

ti
on

9
m
o
Po

st
In
te
rv
en

ti
on

15
m
o
Po

st
In
te
rv
en

ti
on

B
as
el
in
e

to
3
m
o

B
as
el
in
e

to
9
m
o

B
as
el
in
e

to
15

m
o

Ca
th
et
er

D
ay

s
In
fe
ct
io
ns

R
at
e

Ca
th
et
er

D
ay

s
In
fe
ct
io
ns

R
at
e

Ca
th
et
er

D
ay

s
In
fe
ct
io
ns

R
at
e

Ca
th
et
er

D
ay

s
In
fe
ct
io
ns

R
at
e

IC
U

68
7

4
6.
08

32
40

0
0.
00

69
3

1
1.
48

66
7

0
0.
00

−
6.
08

−
4.
60

−
6.
08

O
nc
ol
og

y
23

68
8

3.
13

27
89

7
2.
18

20
28

1
0.
30

24
66

4
1.
67

−
0.
95

−
2.
83

−
1.
46

Th
is
ta
bl
e
de
sc
rib

es
ce
nt
ra
ll
in
e–
as
so
cia

te
d
bl
oo
ds
tre

am
in
fe
ct
io
n
ra
te
sa
t3

,9
,a
nd

15
m
on
th
sp

os
ti
nt
er
ve
nt
io
n.
“IC

U
”
in
di
ca
te
sc
om

bi
ne
d
ca
rd
io
th
or
ac
ic
an
d
m
ed
ica

li
nt
en
siv
e
ca
re
un
its
,a
nd

“O
nc
ol
og

y”
in
di
ca
te
sc
om

bi
ne
d
2

on
co
lo
gy

un
its

an
d
1
on
co
lo
gy
/b
on
e
m
ar
ro
w
tra

ns
pl
an
tu

ni
t.

Feature Article
infections per 1000 catheter days and 2.83 infections per
1000 catheter days at 3 and 9 months post intervention, re-
spectively (Table 6).

DISCUSSION
Our CNS-led project team identified barriers to the use of
an evidence-based central line maintenance bundle by ter-
tiary care oncology and ICU nurses. In our sample, the sur-
vey components that had the greatest influence on adher-
ence to change were the

n dressing change kit itself;
n support needed to be the second trained observer;
n belief the bundle would reduce CLABSIs; and
n confidence in the bundle.

The main barriers were
n unit support for the additional time required to

change the dressing; and
n nurses' willingness to adhere to the bundle to im-

prove patient safety.
In addition, less than half of the nurses had confidence

in the evidence used to develop the bundle. Another area
of concern was that nearly half of the nurses had only ob-
served, rather than performed, a central line dressing change.
Perhaps the greatest challenge to reducing the CLABSI rate
was the low percentage of nurses who reported providing
a daily antimicrobial bath to all of their patients.

Although improvement in adherence varied across bun-
dle elements, our program was successful in increasing
staff engagement in several ways. Nurses began ap-
proaching the CNS project leader with additional questions
regarding the bundle after they received the initial in-
service. They specifically asked the CNS for assistance re-
solving safety issues related to inappropriate CVC care. In
1 ICU, nurses made suggestions for additional kits to
change arterial line dressings to reduce waste. Nurses on
all shifts approached the CNS and received immediate
feedback. These instances provided anecdotal evidence
that frequent rounding on the targeted units and manage-
rial support facilitated relationship building and increased
nurses' engagement in the process.

With implementation of our project, nurses' adherence
was improved. Adherence to correctly labeling the central
line dressing and providing daily antimicrobial bathing
showed the greatest improvement at 9 months post inter-
vention. Daily CHG bathing increased the most in the ICUs,
and these units demonstrated the greatest reduction in their
CLABSI rate. However, placement of a Biopatch (Acelity/
Systageinx, Brookfield, Connecticut) at the insertion site de-
creased at 9 months post intervention. This is an interesting
finding considering the Biopatches (Acelity/Systageinx,
Brookfield, Connecticut) are part of the dressing change
kit and additional patches are available on the units. It is un-
clear why staff were not using the patches regularly. Over-
all, these outcomes are consistent with findings reported
106 www.cns-journal.com March/April 2022
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in other studies and are clinically significant for several rea-
sons.16,17 Chlorhexidine gluconate bathing solution with a
concentration as low as 0.5% kills 99% of CLABSI-causing
bacteria on the patient's skin; this greatly reduces patients'
risk for developing an infection.18 In addition, the antimicro-
bial disk placed at the insertion site offers 360° protection
and leads to a reduction in CLABSIs when the dressing is
changed every 7 days.19 After this point, nurses must change
the dressing and place a new antimicrobial disk to maintain
site protection. Labeling CVC dressings with the date they
were changed provided a clear visual cue for nurses on the
units to know when to perform the next dressing change.

Monthly audit results alsopointed tobundle elements that re-
quired an improvement in adherence. In ICUs, decreased ad-
herence was seen in placing a Biopatch (Acelity/Systageinx,
Brookfield, Connecticut) at the insertion site and performing a
site assessment. Oncology units had decreased adherence to
correctly labeling the dressing, maintaining an occlusive
dressing, placing a Biopatch (Acelity/Systageinx, Brook-
field, Connecticut) at the insertion site, and performing a
site assessment. Despite these declines in adherence, the
CLABSI rate on both units decreased at 3 and 9 months post
intervention, suggesting that improved adherence to even
some elements of the bundle related to reduced CLABSI rates.

Frequent monitoring of adherence to the bundle may
increase overall compliance. Our CNS continued assessing a
sample of 10 patients with CVCs on a monthly to bimonthly
basis after the project was completed. At 15 months post im-
plementation of the targeted initiatives, adherence increased
to all bundle elements in both ICUs and oncology units
(Table 5). This improvement in adherence led to zeroCLABSIs
in the ICUs and a rate of 1.67 in the oncology units compared
with rates of 6.08 and 3.13 at baseline, respectively. These
findings suggest that there is a relationship between increased
adherence to the bundle and reduced CLABSI rates.

The end goal of our CNS-led QI project was to improve
patient care by decreasing the overall CLABSI rate within
the targeted units. However, we noted variation between
units. Rate decreases were seen on 3 units (2 ICUs and 1
oncology unit), whereas increases occurred on 1 oncology
unit and the combined oncology/bone marrow transplant
unit. Rates of adherence to bundle elements did not consis-
tently increase on the units that had reduced infection
rates. These findings suggest additional unit-specific bar-
riers to implementation may exist.

LIMITATIONS
Our project was not without limitations. The patients' elec-
tronic health record did not provide a clear, consistent lo-
cation for nurses and patient care assistants to document
when a patient bathed themselves independently with
the 4% CHG solution. This led to confusion with documen-
tation and likely resulted in a lower percentage of adher-
ence to daily antimicrobial bathing during monthly audits.
Clinical Nurse SpecialistA
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Finally, baseline and postintervention data were only col-
lected for 3, 9, and 15 months. Extending the timeframe
for data collection may have led to greater improvements
in nurses' adherence to the bundle and further reduction
in the CLABSI rates.

IMPLICATIONS
Barriers to using the bundle included the dressing change
kit and time needed to be the second trained observer.
Nurses reported the kit itself and supplies needed to
change the dressing that were not contained in the kit
served as barriers to implementing the bundle. In addition,
only half of the nurses on targeted units felt supported to
take additional time from their work day to be the second
trained observer during the central line dressing change.
To mitigate these barriers, the institution developed and
implemented a new dressing kit containing all supplies
needed to change the central line dressing. The CNS also
made herself available during unit rounding to serve as
the second trained observer for the central line dressing
change. This behavior supported and modeled the cultural
change sought out by the project team.

Although results of this project highlight the need for in-
creased adherence in several elements of the bundle, it
lays the foundation for continuous quality improvement
to further reduce CLABSI rates. For example, the project
team will continue educating staff on the importance of
the Biopatch (Acelity/Systageinx, Brookfield, Connecticut)
and address other deficiencies. Perhaps themost notable re-
sult of this project is that it facilitated bottom-up decision
making and empowered care providers directly responsible
for reducing CLABSI rates. As nurses develop their “voice”
in using the central line maintenance bundle, additional im-
provements can be made to ensure nurse satisfaction and
improved adherence to the bundle. The additional support
on the units from the CNS also provided the opportunity to
identify areas where greater support is needed to fully ad-
here to the bundle. Continued central line audits and a
CNS presence on the units will further demonstrate the im-
portance of this initiative. Finally, another unit-specific sur-
vey can be developed to identify other areas of concern re-
garding the central line maintenance bundle and additional
targeted initiatives.

CONCLUSION
Central line–associated bloodstream infections impact a
quarter of a million patients each year and increase mor-
bidity and mortality. Evidence-based central line mainte-
nance bundles have been widely disseminated throughout
healthcare organizations across the United States, and ad-
herence to these bundles is directly linked with reduced
CLABSI rates. Barriers that impact adherence have been
identified across organizations, but literature has not fo-
cused on factors that exist in specific clinical settings.
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Identification of unit-specific barriers and implementation
of targeted interventions to reduce these barriers increase
nurses' adherence to these evidence-based bundles. These
QI initiatives improve patient outcomes by preventing
CLABSIs and reduce healthcare spending for the treatment
of these potentially lethal infections.
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