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Abstract 

Introduction/Purpose: Preventing a central line-associated bloodstream infection (CLABSI) is 

a challenging, complex patient safety issue. Between 12% and 25% of patients that develop a 

CLASBI will die. CLABSI prevalence at the site of this project was above target. The target for 

FY21 was a standardized infection ratio (SIR) of 0.91, and prior to intervention, SIR was 1.81 

year to date with an upward trend. The purpose of this project was to develop standard work to 

decrease CLABSIs and improve prevention strategies.  

Methods: An interprofessional team improved CLABSI prevention processes through targeted 

rounding and collaboration in this 50-bed Long-Term Acute Care Hospital (LTACH) by 

applying evidence-based practice and establishing shared responsibility for central line removal 

in the long-term acute care patient population to eliminate CLABSIs. 

Results: The implementation of targeted, interprofessional rounding to evaluate central line 

necessity decreased central line days by 18%, decreased the number of CLABSIs by 29%, 

decreased the CLABSI Rate per 1,000 Patient Days by 23%, decreased the SIR by 16%, and 

increased the number of days since last infection by 55%. Data indicated a beneficial effect of 

intervention on metrics tracked without reaching statistical significance. 

Discussion: Interprofessional team collaboration improved the process of evaluating central line 

necessity through applying evidence-based practices to reduce CLABSIs. Establishing standard 

processes increased central line removal and improved patient outcomes. 

Keywords: CLABSI, central line-associated bloodstream infection, healthcare associated 

infection, long-term acute care, prevention strategies, central venous line. 
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Central Line-Associated Blood Stream Infection Prevention in a Long-Term Acute Care 

Hospital 

Background 

The United States Centers for Disease Control and Prevention (CDC) report that every 

day one in 31 hospitalized patients each has at least one healthcare -associated infection (HAI) 

(Healthcare-associated Infections, 2018). The most common HAI is a central line-associated 

blood stream infection (CLABSI), and unfortunately, it is also the deadliest; the mortality rate is 

between 12% and 25% (Bloodstream Infection Event (Central Line-Associated Bloodstream 

Infection and Non-central Line-Associated Bloodstream Infection), 2021). A CLASBI is defined 

by the CDC’s National Healthcare Safety Network (NHSN) as a primary bloodstream infection 

that develops in a patient with a central line in the 48 hours prior to the positive blood culture 

results and that infection is not related to a primary infection at another site (National Healthcare 

Safety Network Patient Safety Component Manual, 2021). The United States Centers for 

Medicare and Medicaid Services (CMS) have designated CLABSI an adverse event that should 

never happen (Eliminating Serious, Preventable and Costly Medical Errors-never Events, 2006). 

As a result, when a patient sustains a CLABSI while in the hospital, CMS does not compensate 

hospitals for the additional days spent in the hospital nor will they pay for treatment. A CLABSI 

significantly increases morbidity, mortality, and healthcare costs (Boyce & Pittet, 2002). 

According to the Agency for Healthcare Research and Quality (AHRQ), each CLABSI costs 

between $17,896 to $94,879 (Estimating the additional hospital inpatient cost and mortality 

associated with selected hospital acquired conditions, 2017). One CLABSI can increase the 

length of stay (LOS) by 13.13 ± 9.53 days (Alotaibi et al., 2020). CLABSI prevalence at the site 

of this project was above target. Target for FY21 was a standardized infection ratio (SIR) of 
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0.91, and the SIR prior to project was 1.81 YTD with an upward trend. As of May 2021, the 

clinical site had incurred 12 CLABSIs in FY 21 and a forecast of 14 was predicted by end of FY 

21, which was September 2021. 

Problem Statement 

Preventing a CLABSI is a challenging, complex patient safety issue that all hospitals are 

striving to resolve. In this 50-bed LTACH, CLABSI prevention strategies were not established as 

standard, daily work. An opportunity existed for collaboration with interdisciplinary 

professionals to improve processes, apply evidence-based practice, and establish shared 

responsibility for central line removal in the long-term acute care patient population. This 

Doctorate in Nursing Practice (DNP) project standardized processes to ensure consistent 

application of evidence-based prevention measures which ensured central line care necessity 

through the empowerment of the care team to demonstrate line stewardship and lead practice 

change collectively while providing patient-centered care.  

Organizational “Gap” Analysis of Project Site 

An organizational needs assessment was conducted on the location where this Doctorate 

in Nursing Practice (DNP) student’s scholarly project was performed. A needs assessment is a 

process to identify current state, gaps in skills, practice, knowledge, and desired state (American 

Nurses Credentialing Center, 2012). The purpose of a needs assessment is to obtain this 

information to formulate a plan for improvement. The facility is a 50-bed LTACH that is part of 

a larger, academic medical system which includes 11 hospitals and is located in a suburban city 

in a southern state in the United States of America. The DNP student first evaluated the nursing 

quality dashboard to identify opportunities for improvement. Next, past events of healthcare-

associated infections (HAI’s) were reviewed, and apparent cause analyses (ACAs) were 
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conducted on the six most recent events prior to the start of the project. The state of the facility 

prior to the project was that numerous nursing quality indicators were above target, specifically 

central line-associated blood stream infections (CLABSI), catheter associated urinary tract 

infection (CAUTI), clostridium difficile infection, and inpatient falls. The desired state was to 

achieve zero patient harm. Based on observation of nursing care, audits of quality bundle 

adherence and documentation by staff in chart reviews, identified gaps were team knowledge, 

skills, and practice which were addressed with the application of evidence-based practice 

prevention measures. There were several process improvement strategies that the doctoral 

student considered as interventions to improve nursing quality.  

A Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis was compiled 

(Appendix A). This facility had numerous strengths that ensured the success of the project to 

improve nursing quality, the most important being an engaged team that was excited about 

change. The senior leaders and executives were supportive of quality improvement projects 

because improving patient outcomes aligned with the annual operating plan. The lack of 

dedicated services and lack of standardized processes created an opportunity for innovative 

solutions to these unique challenges. Temporary staff was not considered a weakness but an 

opportunity where their unique talents and skills were leveraged to establish a high functioning 

team. The threat of team buy-in was overcome by the team’s excitement and readiness for 

change. After the needs assessment was completed, the identified area of interest was narrowed 

to decreasing CLABSI.  

Prior to the project, this hospital had 12 CLABSIs in the previous 10 months. In the year 

prior, the hospital had 7 CLABSIs. It was estimated that the hospital would have 14 CLABSIs by 

the end of FY21. The total central line days were 4,289 during that 10-month period and 4,738 
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for the year prior. It was estimated that the line days would increase to 5,147 by the end of FY21 

with no intervention. The CLABSI rate (#CLASBIs per 1,000 central line days) for FY21 

Quarter 1 was 1.47, FY21 Quarter 2 was 4.59 and FY21 Quarter 3 was 3.5. Improving central 

line stewardship by removing central lines when no longer required can decrease central line 

days and decrease the opportunity for a CLABSI.  

Review of the Literature 

The literature review was conducted using the databases PUBMED, CINAHL, Cochrane, 

MEDLINE, and Joanna Briggs Institute. Inclusion criteria were references published in the last 5 

years (2016-2021), written in English, and a population of adults aged 19 years old and older. 

Exclusion criteria were pediatric studies, surgical or oncology populations, papers written in 

languages other than English or older than 5 years, unless a historical source or the most recent 

updated version of a clinical practice guideline. References were identified using a combination 

of key search terms using Boolean operators and the advanced search option. Key terms used in 

searching for the best evidence were central venous line, catheter associated bloodstream 

infection, CLABSI, catheter-related infection, CLABSI prevention, long term acute care, 

intensive care unit (ICU), bundle compliance, healthcare associated infections, intensive care 

units, central line removal, prompt central-venous line (CVL) removal, CVL necessity, CLABSI, 

multidisciplinary rounds, interprofessional care conference, and care and maintenance of central 

lines. Additional studies were identified manually via reference lists, related articles suggested 

by databases and cited by articles listed in databases. Additional sources of evidence also 

included websites of relevant professional organizations and clinical practice guidelines. A total 

of 1, 678 articles were identified through searches that were conducted. Articles were eliminated 

from the literature review based on content, level of evidence and exclusion criteria. Next, 117 
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articles were further reviewed to identify best evidence-based practices. From those, 31 articles 

were selected to critique and to use to guide interventions for the project.  

The Infusion Therapy Standards of Practice Updates (Gorski et al., 2021) steered this 

project. These clinical practice guidelines and systematic review were written by an international 

team of expert clinicians that reviewed the highest-level of the most current evidence available to 

provide updated standards of care.  These clinical practice guidelines reinforced the project’s 

prevention strategies and provided consistency for the appropriate indications for the necessity of 

central venous lines. Included are 66 standards that provide practice recommendations for 

clinicians providing care for patients that require intravenous infusion therapy. Guidelines for the 

Prevention of Intravascular Catheter-Related Infections (O'’Grady et al., 2011), which was 

presented by the Centers for Disease Control and Prevention guided the interventions chosen for 

this project. These guidelines provide numerous recommendations for effective CLASBI 

prevention methods, including daily review of central line need. These guidelines were updated 

in 2017 to provide updated information on the use of chlorhexidine-impregnated dressings.  

One interventional study looked at whether a multidisciplinary team has an impact on 

central line utilization in a long-term acute care hospital (Chandramohan et al., 2018). The 

authors found that a weekly team discussion focused on central line necessity led to a 73% 

decrease in CLASBI rates from 1.45 to 0.39, but the success was not sustained and increased to 

1.58 after the intervention ceased (Chandramohan et al., 2018). In a systematic review, authors 

looked at interventions to decrease central venous catheter (CVC) use to prevent CLABSIs 

(Xiong & Chen, 2018). Researchers discovered evidence of numerous interventions in seven 

studies that addressed inappropriate CVC use decreased CLASBIs that ranged from 24.4%–

100.0% and decreased CVC days that ranged from 6.8% to 85%. (Xiong & Chen, 2018). The 
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authors conducted a systematic review of multidisciplinary teamwork and nurses’ contributions 

to preventing CLABSIs and found that nurses were an integral part of any CLABSI reduction 

program (Myatra, 2019). An innovative approach to decrease CLABSIs was used to develop a 

new method called the Ferrari Method for Practice Standardization (Ferrari & Taylor, 2020). In 

this quality improvement project, authors applied lean methodology, shared governance, and 

interprofessional collaboration with evidence-based practice to implement eight standardized 

clinical procedures specific to the maintenance of central lines and implemented across the 360-

bed organization (Ferrari & Taylor, 2020). In 11 months, the CLABSI rate decreased 48%, from 

1.96 to 1.02 (Ferrari & Taylor, 2020). Lastly, an article published in The Joint Commission 

Journal on Quality and Patient Safety described applying multifaceted interventions that 

included standardizing processes and utilized a team approach with shared-decision making to 

apply evidence-based practice to decrease CLABSIs in three ICUs by 50% (Reddy et al., 2014).  

Evidence-based Practice: Verification of Chosen Option 

PICOT question:  

P: For a long-term acute care hospital interprofessional team,  

I: does targeted rounding conducted by an interdisciplinary team to evaluate central line 

necessity improve central line stewardship and appropriate removal 

C: compared to current practices  

O: decrease CLABSI rate demonstrated by a decrease in number of CLABSIs, decreased SIR, 

increased number of days since last infection and decrease in number of central line days 

T: over a three-month period? 

Based on current evidence in the literature, the DNP student implemented a plan to 

improve the removal of central lines when no longer indicated with the collaboration of a care 



   
 

11

team that met weekly. The team drove change by their joint effort to improve patient outcomes 

and decrease CLABSI rates at the 50-bed long-term acute care hospital. The interprofessional 

team consisted of nurses, infection preventionists, pharmacists, physicians, advanced practice 

nurses, physical therapists, risk management, senior leaders, and social workers that met weekly 

to collaborate for patient care conferences to improve line removal stewardship as a strategy to 

prevent CLABSIs. Utilizing a hospital policy that was already in place but not consistently 

applied, a process was developed to ensure central line necessity for each patient with a central 

line and reviewed indications for removal such as completion of antibiotics or clinical 

improvement. Each team member offered a unique perspective to improve the process of 

removing central lines when no longer necessary. For example, a pharmacist provided the team 

with the completion date of intravenous medications, which prompted removal after the last 

dose. Physicians adjusted medications to a different route when appropriate, which allowed the 

removal of a central line. A social worker encouraged the timely removal of central lines to 

prevent delays in discharge. In addition, an infection preventionist recommended the removal of 

central lines in patients when they were no longer needed for patient therapy. A safety culture 

was reinforced where the care team demonstrated engagement and ownership of processes 

through caring and patient advocacy.  

Theoretical Framework or Evidence-based Practice Model 

Currently, it can take as long as 17 years to apply research into practice (Morris et al., 

2011). This gap in the application of research can be shortened with the use of evidence-based 

practice (EBP) (Fineout-Overholt et al., 2005). EBP is defined as “health care delivery based on 

the integration of the best research evidence available combined with clinical expertise, in 

accordance with the preferences of the patient and family (Cullen & Adams, 2010, p. 171).” The 
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Advancing Research and Clinical practice through close Collaboration model (ARCC model) 

was utilized in this EBP Project on CLABSI prevention and is the model currently used at the 

institution where the project was implemented. The model was developed in 1999 at the 

University of Rochester, and the team was comprised of the School of Nursing, School of 

Medicine, School of Dentistry, and nursing and community leaders (Melnyk & Fineout-

Overholt, 2002). Since the model was introduced, it has continued to evolve. Melnyk and 

Fineout-Overholt have further developed the model to promote the use of EBP.  

The Arizona State University College of Nursing and the Health Innovation’s center for 

the Advancement of EBP published a series of 12 articles in the American Journal of Nursing 

from 2009-2011, which guided professionals on how to implement EBP with a systematic 

approach. This series was utilized as a resource in correct application of the ARCC Model. The 

ARCC Model is not just a model, but it is a deep-rooted belief and a culture. It is understandable 

why the institution has chosen this preferred model because it aligns with their patient care 

model and mission. For successful EBP implementation, there must be the right culture, a culture 

which embraces the EBP and its methods (Melnyk et al., 2009). A central theme in this model is 

to collaborate with a mentor who has expertise in EBP process, who has demonstrated the 

required skills and knowledge needed to have successful outcomes (Melnyk et al., 2009). The 

mentor for this project was the clinical advisor for the student. 

The ARCC Model has seven Steps, numbered zero to six, and each step is briefly 

explained. Step Zero: Cultivate a spirit of Inquiry within an EBP Culture and Environment. 

(Melnyk, et al., 2009). This model encourages nurses to have an ongoing attitude of 

inquisitiveness, asking questions to find the best evidence-based practice for the optimum patient 

outcomes (Melnyk et al., 2009). This step is referred to as step zero to imply a continual process 
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throughout the model (Melnyk et al., 2009). Step 1: Ask the burning clinical question in PICOT 

format (Melnyk et al., 2010). The PICOT question structure helps guide the EBP process 

(Melnyk et al., 2010). The formation of a great PICOT question ensures that the best evidence 

will be found for practice change (Stillwell et al., 2010). Step 2: Search for and collect the most 

relevant evidence (Melnyk & Fineout-Overholt, 2015). Searching for evidence is an art that 

involves using the correct keywords, the proper databases, and finding the right level of evidence 

that can most accurately answer the PICOT question (Stillwell et al., 2010). Step 3: Critically 

appraise the evidence (Melnyk & Fineout-Overholt, 2015). The purpose of this step is to review 

the evidence found and determine if they answer the PICOT question utilizing resources to 

appraise the literature such as tools and checklists (Fineout-Overholt, & Williamson, et al., 

2011). Step 4: Integrate the best evidence with one’s clinical expertise and patients’ preferences 

and values in making a decision or change (Melnyk & Fineout-Overholt, 2015). In this step, a 

team is formed, and an implementation plan with measurable outcomes is established (Fineout-

Overholt, & Gallagher-Ford, et al., 2011). Melnyk recommends including stakeholders and 

administrators who can support the project on your team; then, plan a kickoff meeting where 

plan, outcomes and timeline are reviewed and discussed (Gallagher-Ford et al., 2011). Step 5: 

First, collect and analyze data to determine outcomes of the implemented interventions Next, 

evaluate outcomes of the practice decision or change based on evidence (Fineout-Overholt, 

Gallagher-Ford, Melnyk, & Stillwell, 2011). Step 6: Disseminate the outcomes of the EBP 

decision or change (Melnyk & Fineout-0verholt, 2015). The team determines how they wish to 

share the results of the EBP project and prepares the presentations, abstracts, posters, or 

publications (Fineout-Overholt et al., 2011).  
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The ARCC Model was utilized to apply evidence-based practice strategies to decrease 

CLABSIs and guided practice change in each of the seven steps by encouraging curiosity, 

promoting research, developing successful evidence-based interventions, and improving patient 

outcomes. The ARCC Model informs systems thinking for practice change by involving multiple 

levels of influence and encourages the collaboration of these stakeholders for the successful 

implementation of the practice change (Fineout-Overholt, & Gallagher-Ford, et al., 2011). The 

model advises system thinking by involving individuals to work together towards shared goals, 

which is essential to improving outcomes (Cipriano, 2008). 

Objectives, Goals, and Expected Outcomes 

Objectives: The objective of this project was to decrease CLABSIs and decrease central line days 

through interprofessional team collaboration. This hospital has had 12 CLABSIs in the last 10 

months. In the year prior, the hospital had seven CLABSIs. It was estimated that the hospital 

would have 14 CLABSIs by the end of FY21 without intervention. The total central line days 

were 4,289 for the previous 10 months and 4,738 for the year prior. It was predicted that the line 

days would be 5,147 by the end of FY21. The CLABSI rate (#CLASBIs per 1,000 central line 

days) for the past three quarters were 1.47, 4.59, and 3.5. The aim was to improve central line 

stewardship by removing central lines when no longer clinically indicated to decrease central 

line days and decrease the opportunity for a CLABSI.  

Goal 1: Project team, consisting of nurses, infection preventionists, pharmacists, physicians, 

advanced practice nurses, physical therapists, risk management, senior leaders, and social 

workers, will identify a collaborative process for central line stewardship to evaluate central line 

necessity in weekly interdisciplinary care team rounds by end of first month. 
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Goal 2: Project team will implement weekly interprofessional targeted rounding to remove 

central lines when no longer indicated and decrease the number of central line days.  

Goal 3: Project team will decrease number of central line days and decrease number of CLABSIs 

through a collaborative interprofessional approach to central line stewardship by end of project 

with results being monitored monthly.  

The expected outcome of this project was to decrease CLABSIs and decrease central line 

days through team collaboration and standardization of evaluating central line necessity in 

weekly targeted team rounding. 

Setting Facilitators and Barriers 

Potential threats to the success of this project were staffing challenges. The retention rate 

for this facility is 41%. Onboarding of travel nurses, resident nurses and new team members 

without a dedicated educator has led to variation in care because of inefficient onboarding. 

Potential delays in the progress of this project were anticipated due to the lack of dedicated 

services in this small 50-bed hospital.  

Methods (Plan)  

The project was conducted using a DMAIC design: Define, Measure, Analyze, Improve, 

and Control. First, an interprofessional team defined the scope of the project. Team goals were 

established collaboratively. Next, the team collected data in the Measure phase. Data continued 

to be collected throughout the Control phase. In the Analyze phase, the team evaluated the data 

collected and shared it with the team. In the Improve phase solutions were implemented, and 

education provided to the team based on the data-informed interventions. The last phase was the 

Control phase where standardization occurred. The team continued to collect data, review data 

and acted whenever data were not improving. Once the process interventions were successful 
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and stabilized, successes were disseminated and shared with others through the daily huddle 

board and monthly team meetings. 

Project Design 

The design of this project was a Quality Improvement Project to reduce CLABSIs in a 

long-term acute care population. Evidence-based strategies were implemented to standardize 

processes to decrease CLASBIs through collaborative teamwork, which improved practice at the 

bedside. This project was quantitative, and the data collected were evaluated monthly to achieve 

the desired outcomes. First, baseline data were collected, and audits were conducted to identify 

defects in the processes of care, and maintenance of central lines by the care team. Next, 

established best practices to mitigate risk of contracting a CLABSI were introduced to the team. 

The collaboration of the project team, consisting of nurses, infection preventionists, pharmacists, 

physicians, advanced practice nurses, physical therapists, risk management, senior leaders, and 

social workers, was an essential component to establish standard work for the care team. An 

interprofessional team improved line stewardship practices by removing central lines promptly 

when no longer indicated. The care team was empowered with the knowledge and skills to 

monitor adherence to the prevention strategies necessary to prevent CLABSIs and established 

standard work to ensure the sustainability of the project beyond completion. The project team 

utilized weekly multidisciplinary care team rounds and team huddles to provide ongoing 

feedback and the progress of the project. Small successes were celebrated through recognition of 

individual and team contributions in team huddles, and areas of opportunity for improvement 

were identified. The approach taken in this project was evidence-based and utilized the strengths 

of the organization to improve patient outcomes. The long-term success and sustainability of this 
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project can be achieved by tracking metrics, reporting out on metrics, and reviewing the process 

annually and as needed. (Abney et al., 2015) 

Project Site and Population  

The setting where the project took place was 50-bed LTACH in a suburban city in a 

southern state in the United States of America. This hospital is part of a larger healthcare system 

that includes 11 hospitals and 1200 outpatient clinics. This hospital cares for critically ill or 

injured patients that may require extensive rehabilitation, respiratory support or wound care 

management. Patients received care from a collaborative, interprofessional team that met daily to 

discuss care planning consisting of nursing, respiratory therapy, physical therapy, occupational 

therapy, speech therapy, physicians, advance practice providers, wound care clinicians, social 

workers, case managers, pharmacists, infection preventionist, educator, and administrative 

leadership. This team committed to participate in the project to decrease CLABSIs in this patient 

population and offered to contribute their expertise to improve patient outcomes.  

 The hospital is divided into two floors, each having 25 beds. There is a four-bed specialty 

care unit where intensive care is provided. Many patients require mechanical ventilation via 

intubation or have tracheostomies. An aggressive weaning protocol is followed based on patient 

response. Staffing can be challenging but a teamwork approach ensures all patients receive high-

quality care. Travel nurses and travel therapists help fill the gap of staff that have left during the 

COVID 19 pandemic, and aggressive hiring strategies are underway to establish a new 

workforce post-pandemic. During this project, staff engagement was high, and the team was 

eager to improve best practices surrounding CLABSI prevention strategies. Verbal support was 

given for this project from the team and leadership because eliminating patient harm is an 

ongoing goal of this healthcare system. The resources available to this small hospital are vast 
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within the healthcare system. A barrier to acquiring said resources is that staffing continues to be 

challenging post pandemic. This project was an opportunity to do a test of change to standardize 

best practices and adopt new processes. Barriers are to be expected in any quality improvement 

project, and when encountered, the team pivoted and collaborated on how to overcome each 

obstacle. A mentor, who is very experienced in evidence-based practice projects, was also be 

consulted for advice in overcoming barriers. This project was approved by appropriate hospital 

committees and hospital leadership. A letter of support to conduct the project was provided to the 

DNP student.  

Measurement Instruments 

To measure the outcomes of this project, data were collected pre-intervention, mid-

intervention, and post-intervention. Data were collected monthly. Historical and current 

quantitative measures were reviewed from the hospital Nursing Quality Dashboard and the 

Hospital Healthcare Associated Infections Monthly report. Focus was placed on four key 

metrics. First, the number of line days, defined as the total number of days a central line is in 

place, was measured and calculated as the number of central lines per 1,000 patient days. This 

metric was used to demonstrate that decreasing the number of central line days mitigates the risk 

of infection. Second, the number of CLABSIs, which is the number of central line-associated 

blood stream infections each month, were monitored. This metric is calculated as a rate by 

expressing this value as the number of CLABSIs per 1,000 central line days. The goal of this 

metric was an overall decrease in CLABSIs. Next, the Standardized Infection Ratio or SIR was 

calculated; it is the number of observed infections divided by the number of predicted infections. 

SIR was tracked to demonstrate that processes were effective. And finally, Days Since Last 

Infection is the number of days since last CLABSI and was calculated as count of days from one 
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CLABSI to the next.  This metric was tracked to also demonstrate that preventive measures are 

effective, and the goal is to have a trend with higher number of days. 

Data Collection Procedure 

 CLABSIs were identified by the infection prevention professional and shared with the 

care team. Data were collected monthly. Historical and current quantitative measures were 

reviewed from the hospital Nursing Quality Dashboard and the Hospital Healthcare Associated 

Infections Monthly report.  

Data Analysis 

Three months of prior historical data were collected and used as a baseline to compare 

with the three months of data collected after implementing the interventions, weekly meeting 

participation, and targeted rounding of patients with central lines. The statistical analysis was 

focused on three main statistical areas: data collection, descriptive analysis, and predictive 

analysis. All the data collection for the quantitative measures were collected in a password 

protected master data Excel spreadsheet in a HIPAA-compliant cloud-based storage site so that 

all statistical calculations using Excel were performed. The first part of sample collection was a 

review of the population of patients that was included in the project, called population analysis.  

A power analysis was used to determine sample size. An overall number of possible central lines 

or central line days to include in the project was used to determine the appropriate sample size to 

ensure the collection of the correct number of data points based on the identified patient 

population (Sylvia, M. & Terhaar, M., 2014).  Sample size was calculated using a defined 

confidence level and margin of error with the patient population size (Sylvia, M. & Terhaar, M., 

2014).  Descriptive statistics were used to determine the mean of the data set and the associated 

error using the standard deviation and percent relative standard deviation (Sylvia, M. & Terhaar, 
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M., 2014). For the predictive analysis, Run Charts visually showed how well the process 

performed and could perform in the future (Sylvia, M. & Terhaar, M., 2014).  

Data Collection 

The sample size required for data collection over a three-month period was calculated 

using a sample size calculator with a confidence level of 95%, margin of error of 5%, population 

proportion of 50%, and population size of 150 (calculator.net). The minimum number of samples 

required for data collection was calculated to be 109 patient observations for the three-month 

period.  The final number of patient observations included in the data collection was 195 which 

satisfied the minimum sampling requirement. Data were collected using the nursing quality 

dashboard and Excel. 

Calculations 

 All data calculations, statistical analysis, and graphs were performed using Excel. First, 

the averages for the historical data and implementation data were calculated for each metric 

along with the standard deviation and percent relative standard deviation. Second, the change 

and percent change between the averages of the historical data and implementation data were 

determined. Then, either a line graph or bar chart was created to represent the data best visually, 

and where appropriate, linear trend lines were added to visually represent predictive analysis. For 

Line Removal, averages were calculated for each data set, including calculating the percent 

removed to ensure each weekly data set was relative to each other. Next, a correlation matrix was 

created using the correlation function between each metric or intervention to determine if a 

correlation existed, and if so, how much of a correlation. Finally, a paired two sample t-Test was 

calculated using Excel to compare historical data set to implementation data set resulting in p-

values for each metric. 



   
 

21

Cost-benefit Analysis/Budget  

This project impacted the patient, nurse and system. The patient received quality care 

which improved patient experience (Shepard et al., 2020).  It impacted the nurse by improving 

efficiency and productivity (Shepard et al., 2020). The project impacted the system through cost 

avoidance of HAIs and increased bed availability for additional patients to occupy (Shepard et 

al., 2020).  

The value of preventing just one HAI by CLABSI prevention strategies is demonstrated 

by the value equation (see Figure A) (Reed, 2020). 

Value = Quality + Safety + Service 

      Cost 

$1,518,682 + $24,000 + $52,100 / $ 5,132.14 

For every $1 spent, this project saved $115.89. The savings generated from just eliminating one 

HAI was $594,763.71. The cost of this project was absorbed by the savings generated by 

avoiding one HAI. The total cost of this project was $5,132.14, which included personnel, 

education, training, and materials (see Figure A). Quality: “For each HAI eliminated, data 

suggest that hospital’s cost and revenue would increase $25,008 and $1,518,682, respectively, by 

backfilling beds with new patients at a 4.62:1 ratio” (Shepard et al.,2020, p. 255). Safety: There 

are financial incentives for hospitals who have HAI reduction programs from Centers for 

Medicare and Medicaid Services (Centers for Medicaid and Medicare Services, 2020) CDC 

reports that one in 31 patients will acquire a HAI (Healthcare-associated Infections, 2018). 

Reducing HAIs can prevent the loss of revenue from CMS because poor performing hospitals 

which subject to a one percent payment reduction (Centers for Medicaid and Medicare Services, 

2020). An estimate of billing to CMS from a 50-bed hospital per year is $24,000,000, which 
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would calculate a loss of $24,000 if HAIs are not eliminated. According to the Agency for 

Healthcare Research and Quality (AHRQ), each CLABSI costs between $17,896 to $94,879 

(Estimating the additional hospital inpatient cost and mortality associated with selected hospital 

acquired conditions, 2017). Service: Engaged nurses provide quality care and increase patient 

satisfaction, which leads to a positive working environment and high retention (Portratz, 2012). 

Unengaged nurses often resign; the average cost of replacing one nurse is $52,100 (2021 NSI 

National Health Care Retention and RN Staffing Report, 2021). The return on investment (ROI) 

of conducting this project to decrease CLABSIs overshadowed the cost of conducting the 

project. The potential revenue generated by just elimination of one HAI alone was worth the 

investment to carry the project out to completion.  

Timeline 

July 2021: Proposal Approval 

July 2021-August 2021: IRB Approval 

September 2021: Project Implementation, Collect baseline data 

October-December 2021: Three months to Implement Interventions, Ongoing data collection 

January 2022: Collect Post Intervention Data, Analyze Data 

February -March 2022: Disseminate Results 

Ethical Considerations/Protection of Human Subjects 

 The University of Alabama (UA) Institutional Review Board (IRB) approval was 

obtained prior to initiating the project. All project participants were protected by the Health 

Insurance Portability and Accountability Act (HIPAA) of 1996 which, among other guarantees, 

protects the privacy of patient health information. Information collected as part of project impact 
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evaluation did not include any patient identifiers. Approval to conduct this project and collect 

data from the hospital site was obtained. 

 Participant confidentiality was assured because no patient information was collected. 

Electronic files containing any confidential information were stored on the HIPAA secure cloud-

based storage site. 

Results 

Patient Days 

 The average change in the number of patient days between the historical data and the data 

collected during implementation was 9%, which indicates the number of patient days was not a 

large difference between historical data and implementation data making the comparison of the 

data sets relatively close.  (Table 1 and Graph 1). 

Central Line Days 

 The number of central line days for historical data set were an average of 503 days +/- 

36.4 days compared to the number of central line days for implementation data set were an 

average of 413 days +/- 133.6 days. The average change in the number of central line days 

between the historical data and the data collected during implementation was a decrease of 18% 

or about 90 days, which suggests that the interventions put into practice decreased the number of 

central line days. The t-Test resulted in a p-value = 0.3636. Although statistical significance was 

not determined, the clinical significance of reducing central line days improved quality of patient 

care and clinical outcomes (Table 2 and Graph 2). 

Number of CLABSIs 

 The number of CLABSIs for the historical data set were an average of two CLABSIs per 

month with a standard deviation of 1.2 compared to the number of CLABSIs for implementation 
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data set were an average of two CLABSIs per month with a standard deviation of 0.6.  The 

average change in the number of CLABSIs between the historical data and the data collected 

during implementation was a decrease of 29% or about one CLASBI per month, which suggests 

that the interventions put into practice decreased the number of CLABSIs. The t-Test resulted in 

a p-value = 0.5286. Although statistical significance was not determined, the clinical significance 

of reducing the number of CLABSIs improved quality of patient care and clinical outcomes   

(Table 3 and Graph 3). 

CLABSI Rate per 1000 Patient Days 

 The CLABSI rate per 1,000 patient days in the historical data set were an average of two 

CLABSIs per 1,000 patient days per month with a standard deviation of 2.3 compared to the 

CLABSI rate per 1,000 patient days for implementation data set were one CLABSI per 1,000 

patient days with a standard deviation of 1.3.  The average change in the CLABSI Rate per 1,000 

patient days between the historical data and the data collected during implementation decreased 

by 23%, which demonstrates that the interventions put into practiced decreased the CLABSI 

Rate per 1000 Patient Days. The t-Test resulted in a p-value = 0.5563. Although statistical 

significance was not determined, the clinical significance of reducing the CABSI rate improved 

quality of patient care and clinical outcomes (Table 4 and Graph 4). 

Standardized Infection Rate (SIR) 

 The Standardized Infection Rate (SIR) in the historical data set was three with a standard 

deviation of 4.2 compared to the SIR in the implementation data set was three with a standard 

deviation of 2.5. The average change in the SIR between the historical data and the data collected 

during implementation was a decrease of 16%, which demonstrates that the interventions put into 

practice decreased the SIR. The t-Test resulted in a p-value = 0.7188. Although statistical 
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significance was not determined, the clinical significance of reducing the SIR improved quality 

of patient care and clinical outcomes (Table 5 and Graph 5). 

Number of Days Since Last Infection 

 The number of days since last infection for the historical data set were an average of 10 

days with a standard deviation of 9.6 days compared to the number of days since last infection 

for the implementation data set were an average of 22 days with a standard deviation of 15.8 

days. The average change in the number of days since last infection between the historical data 

and the data collected during implementation was an increase of 55% or about 12 days, which 

demonstrates that the interventions put into practice increased the number of days between 

infections. The t-Test resulted in a p-value = 0.4985. Although statistical significance was not 

determined, the clinical significance of reducing the number of days since last infection 

improved quality of patient care and clinical outcomes (Table 6 and Graph 6). 

Line Removal 

 Line removal data were collected and analyzed during implementation phase only on a 

weekly basis to demonstrate the effectiveness of tracking this metric to further drive continuous 

quality improvement. Collecting this data facilitate weekly meeting discussions and awareness of 

the need to remove unnecessary lines. A decrease in the percent of lines removed was shown 

over the period of 13 weeks with an average percent of line removal rate of about 10%. (Table 7 

and Graph 7). 

Correlations Between Metrics or Interventions 

 Pearson correlation coefficients were calculated using the data collected during 

implementation for each metric or intervention. This correlation analysis was conducted in Excel 

using the CORREL function which was used to determine the correlation coefficients to show 
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the relationships between two metrics.  A strong correlation was shown between number of 

CLABSIs and the SIR, number of CLABSIs and line removal, and line removal and SIR, which 

indicates that line removal of unnecessary lines is a key intervention for decreasing CLABSIs. In 

addition, a slight correlation was shown between the CLABSI rate and patient days and CLABSI 

rate and central line days, which indicates that the CLABSI rate could decrease by lowering the 

number of patient days and central line days. (Table 8).  

Statistical Significance Analysis 

 Using a paired two sample t-Test, the historical data sets were compared to the 

implementation data sets and the p-values for each metric were calculated. All p-values were 

above 0.05 indicating that the intervention process was not statistically significant from the 

historical process. (Table 9). 

Interpretation/Discussion 

Preventing a CLABSI is a challenging, complex patient safety issue. Team collaboration 

was the key to the success of this project. Using interprofessional rounding and standardizing 

processes, a team approach with shared-decision making applied evidence-based practice to 

decrease CLABSIs. Findings demonstrated that each metric the team set out to improve was 

accomplished. Practice change was achieved collectively by applying evidence-based practice 

discovered in the literature and establishing shared responsibility for central line removal in the 

long-term acute care patient population, while providing patient-centered care. As 

Chandramohan, et al, stated and our team confirmed, an interprofessional team weekly 

discussion had an impact on central line utilization (2019). Chandramohan, et al, experienced a 

73% reduction in CLASBI rates during their 15-month multidisciplinary infection prevention 
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initiative in a 76 bed LTACH where this DNP project experienced a decrease of 23% in CLABSI 

rates during a 3-month period in a 50 bed LTACH (2019). Continued team engagement and 

communication will be key factors to sustain the improvements gained. Process improvements 

can be sustained by developing standard work to decrease CLABSIs and improve prevention 

strategies. The plan for sustainment is to continue the process of evaluating line necessity in the 

weekly interdisciplinary team meeting and sharing CLABSI data with the team monthly.  

One team insight was that the process to remove central lines was initially delayed. 

Patients still needed peripheral intravenous access and placing a new was challenging for a 

variety of reasons:  complex patient condition, nurses lacked skills, and expert resources were 

not available to assist. During the first month of implementation, eight patients experienced 

delay in central line removal. The average length of line removal delay was 5 days, ranging from 

1-11 days to remove a central line. The team overcame this challenge with improved 

communication and planning. A future recommendation for continual process improvement is to 

increase access to expert vascular access colleagues to assist with evaluating patients for central 

line necessity, placement of peripheral intravenous access and removal of central lines.  

 The ARCC Model was instrumental in the application of evidence-based practice 

strategies to decrease CLABSIs and guided practice change. The ARCC Model encouraged the 

collaboration of interprofessional stakeholders for the successful implementation of the practice 

change of consistently evaluating for appropriate indications for the necessity of central venous 

lines. The ARCC Model supported individuals working together towards shared goals, which is 

an essential component to improving outcomes.  

 In evaluating this program, both formative and summative project evaluation strategies 

were used.  Assessing central lines necessity weekly and prompt removal if no longer indicated 
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was a formative strategy that was operationalized through targeted rounding conducted by an 

interdisciplinary team.  In addition, the collection of monthly data on key measures during the 

intervention phase of the program was also a formative strategy used to adjust and overcome 

challenges throughout the project timeframe.  A summative evaluation of this project was 

conducted at the conclusion of the program to determine the effects or outcomes of the program.  

Historical and implementation data sets were compared and analyzed. Collective changes in the 

data were evaluated when the project was completed to determine if the goals, objectives and 

expected outcomes of this project were met.  

Conclusion 

Preventing CLABSIs is a challenging task. The CLABSI rate at this facility was above 

target and trending upward without intervention. An interprofessional team used evidence-based 

practice to eliminate patient harm and improve patient outcomes in a long-term acute care 

hospital. Targeted interprofessional team rounding to evaluate central line necessity led to 

reducing the CLABSI Rate, Standardized Infection Rate, Number of Central Line Days, and 

Number of Patient Days.  In addition, the number of Days Since the Last Infection improved 

over the three-month implementation period. Finally, the awareness around the significance of 

line removal to the Number of CLABSIs and Standardized Infection Rate was demonstrated 

through the correlation analysis. Zero patient harm can be achieved through collaboration and 

teamwork. By establishing standard work, an interdisciplinary team can provide high-quality 

care to long-term acute care patients.  

The barriers and challenges of this project were overcome by the strengths of the 

organization. A recent Press Ganey survey demonstrated that despite the challenges the team has 

encountered, they were highly engaged and describe their coworkers as “family” because they 
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function as a team. The recent addition of an educator, Clinical Nurse Specialist, and two Unit 

Directors motivated the team about the upcoming change. Approximately 30 travel nurses were 

hired to provide additional support, and their expertise and skills were leveraged to support the 

goals of the project and organization. Support from senior leadership and executives facilitated 

success of the project. Daily team huddles and care team conferences led to improved 

communications and teamwork to improve patient outcomes. This DNP project standardized 

processes to ensure consistent application of evidence-based prevention measures which ensured 

central line care necessity through the empowerment of the care team to demonstrate line 

stewardship and led practice change collectively while providing patient-centered care.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

30

References 

Abney, S., Johns, J., & Laux, C. (2015, April). A framework for applying sustainability 

principles through lean six sigma. The Association of Technology, Management, and 

Applied Engineering. 

https://cdn.ymaws.com/www.atmae.org/resource/resmgr/White_Paper/April_2015.pdf 

Alotaibi, N., Barri, A., & Elahi, M. (2020, October 06). Length of stay in patients with central 

line-associated bloodstream infection at a tertiary hospital in the kingdom of Saudi 

Arabia. Cureus, 12(10), 1–7. https://doi.org/10.7759/cureus.10820 

American Nurses Credentialing Center. (2012). Needs assessment and identifying a gap in 

knowledge, skills and/or practice. cdn.ymaws.com. 

https://cdn.ymaws.com//www.oregonnrn.org/resource/resmgr/OCEAN/OCEAN_ANCC-

GapAssess.pdf 

Bloodstream Infection Event (Central Line-Associated Bloodstream Infection and Non-central 

Line-Associated Bloodstream Infection). (2022, January). National Healthcare Safety 

Network. https://www.cdc.gov/nhsn/pdfs/ pscmanual/4psc_clabscurrent.pdf 

Boyce, J. M., & Pittet, D. (2002, October 25). Guideline for hand hygiene in health-care settings: 

Recommendations of the healthcare infection control practices advisory committee and 

the hicpac/shea/apic/idsa hand hygiene task force. Infection Control & Hospital 

Epidemiology, 23(S12), S3–S40. https://doi.org/10.1086/503164 

Centers for Medicaid and Medicare Services. (2020, February 11). Hospital-acquired condition 

reduction program (HARP). CMS.gov. https://www.cms.gov/Medicare/Medicare-Fee-

for-Service-Payment/AcuteInpatientPPS/HAC-Reduction-Program 



   
 

31

Chandramohan, S., Navalkele, B., Mushtaq, A., Krishna, A., Kacir, J., & Chopra, T. (2018, July 

26). Impact of a multidisciplinary infection prevention initiative on central line and 

urinary catheter utilization in a long-term acute care hospital. Open Forum Infectious 

Diseases, 5(7), 1–7. https://doi.org/10.1093/ofid/ofy156 

Cipriano, P. (2008, September 11). Improving healthcare with systems thinking. American Nurse 

Today. https://www.americannursetoday.com/improving-health-care-with-systems-

thinking/ 

Cullen, L., & Adams, S. (2010, June 25). What is evidence-based practice? Journal of 

Perianesthesia Nursing, 25, 171–173.  https://doi.org/10.1016/j.jopan.2010.03.004. 

PMID: 20511088 

Eliminating serious, preventable, and costly medical errors-never events. (2006, May 18). US 

Centers for Medicare and Medicaid Services. https://www.cms.gov/newsroom/fact-

sheets/eliminating-serious-preventable-and-costly-medical-errors-never-events 

Estimating the additional hospital inpatient cost and mortality associated with selected hospital 

acquired conditions. (2017, November). Agency for Healthcare Research and Quality. 

https://www.ahrq.gov/hai/pfp/haccost2017-results.html 

Ferrari, S., & Taylor, K. (2020, January). Effect of a systemwide approach to a reduction in 

central line–associated bloodstream infections. Journal of Nursing Care Quality, 35(1), 

40–44.  

https://doi.org/10.1097/ncq.0000000000000410 

Fineout-Overholt, E., Gallagher-Ford, L., Melnyk, B., & Stillwell, S. (2011). Evidence-based 

practice, step by step: Evaluating and disseminating the impact of an evidence-based 



   
 

32

intervention: Show and tell. American Journal of Nursing, 111(7), 56–59. 

https://doi.org/10.1097/01.naj.0000399317.21279.47 

Fineout-Overholt, E., Melnyk, B., & Schultz, A. (2005). Transforming health care from the 

inside out: advancing evidence-based practice in the 21st century. Journal of professional 

nursing: official journal of the American Association of Colleges of Nursing, 21(6), 335–

344. https://doi.org/10.1016/j.profnurs.2005.10.005 

Fineout-Overholt, E., Williamson, K., Gallagher-Ford, L., Melnyk, B., & Stillwell, S. (2011). 

Evidence-based practice, step by step: Following the evidence: Planning for sustainable 

change. American Journal of Nursing, 111(1), 54–60. 

https://doi.org/10.1097/01.naj.0000393062.83761.c0 

Gallagher-Ford, L., Fineout-Overholt, E., Melnyk, B., & Stillwell, S. (2011). Evidence-based 

practice, step by step: Implementing an evidence-based practice change. American 

Journal of Nursing, 111(3), 54–60. 

https://doi.org/10.1097/10.1097/01.naj.0000395243.14347.7e 

Gorski, L., Hadaway, L., Hagle, M., Broadhurst, D., Clare, S., Kleidon, T., Meyer, B., Nickel, 

B., Rowley, S., Sharpe, E., & Alexander, M. (2021). Infusion therapy standards of 

practice updates. Journal of Infusion Nursing, 44(4), 189–190. 

https://doi.org/10.1097/nan.0000000000000436 

Healthcare-associated infections. (2018, October 5). Centers for Disease Control and Prevention. 

https://www.cdc.gov/hai/data/index.html 

Melnyk, B., & Fineout-Overholt, E. (2015). Evidence-Based Practice in Nursing & Healthcare 

(3rd ed.). Lippincott Williams and Wilkins. 



   
 

33

Melnyk, B., Fineout-Overholt, E., Stillwell, S., & Williamson, K. (2009). Evidence-based 

practice: Step by step: Igniting a spirit of inquiry. American Journal of Nursing, 109(11), 

49–52. https://doi.org/10.1097/01.naj.0000363354.53883.58 

Melnyk, B., Fineout-Overholt, E., Stillwell, S., & Williamson, K. (2010). Evidence-based 

practice: Step by step: The seven steps of evidence-based practice. American Journal of 

Nursing, 110(1), 51–53. https://doi.org/10.1097/01.naj.0000366056.06605.d2 

Melnyk, & Fineout-Overholt, E. (2002). Putting research into practice. Reflections on nursing 

leadership, 28(2), 22–45. https://pubmed.ncbi.nlm.nih.gov/12073802/ 

Morris, Z., Wooding, S., & Grant, J. (2011). The answer is 17 years, what is the question: 

Understanding time lags in translational research. Journal of the Royal Society of 

Medicine, 104(12), 510–520. https://doi.org/10.1258/jrsm.2011.110180 

Myatra, S. (2019). Improving hand hygiene practices to reduce clabsi rates: Nurses education 

integral for success. Indian Journal of Critical Care Medicine, 23(7), 291–293. 

https://doi.org/10.5005/jp-journals-10071-23200 

National Healthcare Safety Network Patient Safety Component Manual [Centers for Disease 

Control and Prevention]. (2022, January). National Healthcare Safety Network Patient 

Safety Component Manual. 

https://www.cdc.gov/nhsn/pdfs/pscmanual/pcsmanual_current.pdf 

O'Grady, N. P., Alexander, M., Burns, L. A., Dellinger, E., Garland, J., Heard, S. O., Lipsett, P. 

A., Masur, H., Mermel, L. A., Pearson, M. L., Raad, I. I., Randolph, A. G., Rupp, M. E., 

Saint, S., & Healthcare Infection Control Practices Advisory Committee (HICPAC). 

(2011). Summary of recommendations: Guidelines for the prevention of intravascular 



   
 

34

catheter-related infections. Clinical Infectious Diseases, 52(9), 1087–1099. 

https://doi.org/10.1093/cid/cir138 

Portratz, E. (2012, April). Transforming care at the bedside: A model to promote staff nurse 

empowerment and engagement. Sophia, St Catherine University. 

https://sophia.stkate.edu/cgi/viewcontent.cgi?article=1038&context=ma_nursing 

Reddy, K., Samuel, A., Smiley, K., Weber, S., & Hon, H. (2014). Reducing central line–

associated bloodstream infections in three icus at a tertiary care hospital in the United 

Arab Emirates. The Joint Commission Journal on Quality and Patient Safety, 40(12), 

559–AP1. https://doi.org/10.1016/s1553-7250(14)40072-2 

Reed, S. (2020). Articulating the value proposition of the clinical nurse specialist (University of 

Colorado, Anschutz School of Nursing presentation). 

Shepard, J., Frederick, J., Wong, F., Madison, S., Tompkins, L., & Hadhazy, E. (2020). Could 

the prevention of health care–associated infections increase hospital cost? The financial 

impact of health care–associated infections from a hospital management perspective. 

American Journal of Infection Control, 48(3), 255–260. 

https://doi.org/10.1016/j.ajic.2019.08.035 

Stillwell, S., Fineout-Overholt, E., Melnyk, B., & Williamson, K. (2010). Evidence-based 

practice, step by step: Asking the clinical question. American Journal of Nursing, 110(3), 

58–61. https://doi.org/10.1097/01.naj.0000368959.11129.79 

Sylvia, M. & Terhaar, M. (2014). Clinical analytics and data management for the DNP (1st ed.). 

Springer Publishing LLC. 

Xiong, Z., & Chen, H. (2018). Interventions to reduce unnecessary central venous catheter use to 

prevent central-line–associated bloodstream infections in adults: A systematic review. 



   
 

35

Infection Control & Hospital Epidemiology, 39(12), 1442–1448. 

https://doi.org/10.1017/ice.2018.250 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

36

Tables and Graphs 

Table 1 

Patient Days 

 

 

Graph 1 

Patient Days 

 

 

 

 

Month # of Days Month # of Days

1 1308 4 1319

2 1391 5 1011

3 1234 6 1246

Mean

Std Dev

% RSD

Change

% Change

Historical Implementation

1311 1192

‐119.0

‐9%

78.5 160.9

13.5%6.0%
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Table 2 

Central Line Days 

 

 

 

 

Graph 2 

Central Line Days 

 

 

 

Month # of Days Month # of Days

1 545 4 428

2 480 5 273

3 484 6 539

Mean

Std Dev

% RSD

Change

% Change

0.3

133.6

Historical Implementation

503 413

‐89.7

‐18%

36.4

0.1
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Table 3 

Number of CLABSIs 

 

 

 

Graph 3 

Number of CLABSIs 

 

 

 

Month CLABSIs Month CLABSIs

1 1 4 2

2 3 5 1

3 3 6 2

Mean

Std Dev

% RSD

Change

% Change

2.3 1.7

‐0.7

‐29%

Historical Implementation

1.2 0.6

0.5 0.3
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Table 4 

CLABSI Rate per 1000 Patient Days 

 

 

 

 

Graph 4 

CLABSI Rate per 1000 Patient Days 

 

 

 

Month CLABSIs Month CLABSIs

1 1 4 2

2 3 5 1

3 3 6 2

Mean

Std Dev

% RSD

Change

% Change

2.3 1.7

‐0.7

‐29%

Historical Implementation

1.2 0.6

0.5 0.3
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Table 5 

Standardized Infection Rate 

 

 

Graph 5 

Standardized Infection Rate 

 

 

 

Table 6 

Month SRI Month SRI

1 1.22 4 3.12

2 4.17 5 2.44

3 4.14 6 2.48

Mean

Std Dev

% RSD

Change

% Change

Historical Implementation

3.18 2.68

‐0.5

‐16%

4.16

0.0 0.0

2.46
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Number of Days Since Last Infection 

 

 

Graph 6 

Number of Days Since Last Infection 

 

 

Table 7 

Infection Days Average

1 22

2 17

3 2

4 17

5 1

6 1

7 36

8 4

9 35

10 14

Change 12

% Change 55%

Historical

Implementation

10

22
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Line Removal 

 

 

 

Graphs 7 

Line Removal 

 

 

 

Week # Patients # Lines # Removed % Removed

1 11 13 3 23%

2 20 21 3 14%

3 14 16 1 6%

4 17 18 4 22%

5 17 20 2 10%

6 15 16 0 0%

7 12 13 2 15%

8 12 14 1 7%

9 11 11 0 0%

10 17 17 2 12%

11 14 15 1 7%

12 17 18 2 11%

13 18 20 1 5%

Mean 15 16 2 10%
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Table 8 

Correlation Matrix 

 

 

 

 

Table 9 

Statistical Significance Analysis 

 

 

Metric p-value 
Central Line Days 0.3636 

Number of CLABSIs 0.5286 
CLABSI Rate 0.5563 

SIR 0.7188 
Days Since Last Infection 0.4985 

 

 

 

 

 

 

 

Number of CLABSIs Patient Days Central Line Days CLABSI Rate SIR Line Removal

Number of CLABSIs 1.00 0.68 0.10 0.38 1.00 0.99

Patient Days 0.68 1.00 0.79 0.93 0.72 0.61

Central Line Days 0.10 0.79 1.00 0.96 0.15 ‐0.01

CLABSI Rate 0.38 0.93 0.96 1.00 0.43 0.28

SIR 1.00 0.72 0.15 0.43 1.00 0.99

Line Removal 0.99 0.61 ‐0.01 0.28 0.99 1.00



   
 

44

Figures 

Figure A 

Cost of Project  

 

# Staff to train: 95 staff members (8 leaders est $50/hr, 50 nurses at $35/hr, 30 PCA at 

$20/hr, 8 UC at $18/hr) in review of strategies to prevent CLABSI at 20 minutes each Est 

$963.78 

1 Advance Practice Nurse to do champion training at $50/hour for 10.5 hours: $525 

Executive Support/ Advisor’s time: 7 months at 1 hour a month, Est $65/hour: $455 

Data collection: 2 Nurse Champions monthly for 2 hours a month for 6 months: Est 

$35/hour: $840  

Research Practice Council review and approval of Project: 2 hours, 6 members, Est 

$55/hour: $660 

Life Savers: 8 bags at $2 a bag, plus tax: $17.12 

4 Posters: paper and laminating paper: $4.60 

Huddle topics 7 minutes x staff in 24 hours, for 1 week: 22 N: $49.32 14 techs: $9.41 4 

UC: $3.53 x14 Est: $871.64 

DNP student and team planning, check ins and updates: 10 hours: Est. $795 

Total cost of project: $5,132.14 
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Appendix A 

SWOT Analysis 

 

 

 

 

 

 

 


