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Abstract

Patients on hemodialysis are vulnerable and have a substantial risk of getting life threatening infections. The Centers for Disease Control and 
Prevention (CDC) and Center for Medicare & Medicaid Services (CMS) collaborate to ensure that Dialysis Centers start core interventions to ensure 
the reduction of dialysis bloodstream infections. The staff members considered the structural element where they used policy and procedure 
manuals to improve and ensure the process of supplying the Central Venous Catheter (CVC) maintenance care. The purpose of this project is to assess 
the dialysis staff’s adherence to the evidence-based practices and strategies instituted by CDC. The focus is on the process of assessing the level of 
knowledge and skills and compliance in following the facility’s protocol and policies. A pre and posttest educational intervention design was used to 
find the level of understanding of the dialysis staff and their responsibility in applying their knowledge and skills to reduce the infection episodes of 
their patients during treatment. The audit tools and checklist were the resources for the dialysis member to complete and comply so that catheter 
related blood stream infection is prevented. Kurt Lewin’s change model and the Plan-Do-Check-Act (PDCA) method are used to guide this project. 
Lewins’s theory was used to improve patient outcomes, enhance nursing practice, and check health care costs. Overall, the dialysis staff members 
were able to follow the evidence-based practices and strategies recommended by CDC and the clinical practice guidelines derived from systematic 
review to achieve a high quality of care.

Keywords: Catheter blood stream infection (CRBSI); hemodialysis (HD); central venous catheter (CVC); end stage renal disease (ESRD); personnel 
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Introduction

The use of vascular catheters is common in both inpatient and 
outpatient care. In the US, almost three hundred million catheters 
are used each year; around three million of these are central venous 
catheters (CVC) also known as central lines [1]. These CVCs have 
an essential role in modern health care. They are used for IV fluids, 
blood products, parental, medication and more importantly as an  

 
access for hemodialysis and hemodynamic monitoring. The focus 
of this project is to educate the staff members about catheter 
care maintenance and assess their knowledge level and skills in 
reducing catheter infection and check their adherence to evidence-
based strategies instituted by CDC. In 2010, the prevalent CVC use 
increased to 25 % while 80% of patients start HD with a catheter. 
Due to so many patients using the catheters, trends in patient 
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outcomes lead to high morbidity and mortality caused by infection. 
Exit site infections, tunnel infections and bacteremia are catheter 
related infections that have a high rate of having ability to transform 
into sepsis [2].

Catheter related blood stream infection (CRBSI) is the most 
common cause of death and major cause of hospitalization. A single-
center study found that a CRBSI resulted in an average hospital stay 
of 11 days and cost approximately $23,000 [3]. For this reason, 
it becomes a safety leading concern. Despite the Fistula First 
Initiative, 80% of patients start hemodialysis with a central venous 
catheter [3]. This project is needed to demonstrate improved 
achievement of the quality outcome measures that have been set 
for use with CVC’s. Prevention and control of (CRBIs) is necessary 
to ensure safety and better patient outcome. The End Stage Renal 
(ESRD) Disease Safety Program advocates the use of to help the 
clinics prevent healthcare associated infection. Evidence suggested 
that CRBSIs were preventable with evidence-based educational 
interventions. It helps in increasing the nurses’ knowledge on the 
care of the patient with CVC.

It helps HD staff make care safer by following clinical best 
practices, to create culture of safety by using checklists and other 
audit tools and engaging with patients and their families (“AHRQ 
Safety Program for End-Stage Renal Disease Facilities – Toolkit”) 
(“Agency for Healthcare Research and Quality”) [4]. The CDC 
published guidelines for CRBSI where it became the standard 
for all CVC care recommendations. The guidelines known as core 
interventions recommend hand hygiene, use of personal protection 
equipment (PPE), chlorhexidine for skin preparations, catheter site 
dressing regimens and the use of antimicrobial agents, antibiotic 
lock solution and heparin for tunneled cuff central vein catheters 
(TCC) related infection, staff education and competency, patient 
education and engagement, and catheter hub disinfection (Centers 
for Disease Control and Prevention [CDC], 2016a). Hemodialysis 
(HD) catheters or central venous catheters (CVCs) are commonly 
used as vascular access for patients who require hemodialysis. 
These HD catheters are either non-tunneled (temporary) or 
tunneled catheters (permanent).

Complications, particularly infections, are a critical problem. It 
is associated with high rates of morbidity and mortality, prolonged 
hospitalization and increased medical costs. The cost of central 
line associated blood stream infection (CLABSI) is costly. Based on 
the national data from the US Renal data System, hospitalizations 
for CRBS among HD patients increased since 1993 (National 
Healthcare Safety Network (NHSN), 2013) [5]and the annual cost 
to the healthcare system in intensive care units (ICUs) was $296 
million to $2.3 billion [6]. Approximately 19% of HD patients died 
within 12 weeks of the infection. CDC estimates that a particular 
case can cost as much as $48k or more per episode. Approximately 
23,500 CLABSIs were reported to the National Safety Health 
Network (NSHN) from US hospitals in 2016. It leads to hospital stay, 
increase morbidity, and raises mortality rate by 12-25% [7].

The Joint Commission (JCAHO) emphasized that intravascular 

catheter related infections are a significant safety concern in 
healthcare today. The CRBSI are watched closely to reduce the 
potentially deadly outcomes as well as the financial burden placed 
on the healthcare system because of the necessary treatment of 
these infections [8]. In University of Illinois Medical Center (UIMC), 
between 4/16/23 to 4/15/2024, 19.4% of the population has a 
blood stream infection (BSI), twenty-four patients were identified 
with catheter blood related stream infection from 10/16/23 to 
4/15/24. Those patients were from Intensive Care Units (MICU, 
NSICU, Transplant Unit, SICU, CICU) [9]. They were treated with 
systemic antibiotic therapy and catheter guidewire exchange. In 
UIMC Dialysis Center, only two patients from Dec. 2022 to May 
2023 were identified with CRBSI. Both patients were treated with 
systemic antibiotics and antibiotic locks.

Materials

Literature was searched via the resources of Governors State 
University library. Databases includes the Cumulative Index 
to Nursing and Allied Health Literature (CINAHL) – 6 articles, 
Cochrane database of systematic reviews (3 articles), PUBMED (6 
articles) & Google Scholar (19,000 articles) from 2000 to 2023. 
Appropriate and related articles were reviewed and examined. The 
keywords used in the search are evidence-based practice, catheter 
related blood stream infection, hemodialysis patients, infection 
control & prevention, educational intervention. After searching the 
databases, a selection of these studies was based on the inclusion 
and exclusion criteria. The following literature review consists 
of two sections: a specific consideration of the literature which 
fulfilled the selection criteria that shows the study characteristics 
and summary of evidence-based recommendation and general 
review of literature that focuses on prevention of catheter-related 
blood stream infection in patients on hemodialysis (HD). The 
search focused only on selecting the articles that met the inclusion 
criteria. The inclusion criteria included clinical study, clinical trial, 
meta-analysis, observational study, practice guideline, systematic 
review and randomized controlled trial, text written in English, 
articles with full text and abstract available, articles with male and 
female participants and who are above 18 years old. The exclusion 
criteria included pediatric literature.

Methods

Questionnaires

Participants answered a 20-question pretest and posttest (see 
Appendix A) after completing the competencies, audit tools and 
checklist. The questionnaires include knowledge about catheter 
maintenance care and seven questions in demographic sheet 
(Appendix B). The demographic questionnaire was developed 
to collect data about participants age, gender, level of education, 
years of experience, infection control training completion and the 
number of hours they worked. Pre and posttest questionnaires 
were knowledge based. The questionnaires covered aseptic 
techniques, process to obtain blood culture, guidelines for 
dressing change, the need to avoid femoral insertion site, CRBSI 
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epidemiology and use of barrier precautions during catheter care 
maintenance. The participants spent 15 minutes of their working 
hours completing the pre-test; their patient care task was assigned 
to other staff while they were completing the pre-test & post-test. 
I collaborated with the Chief Tech to determine time allocation 
for the tests. The posttest was completed after reviewing the unit 
policy, audit tool and competency skill checklist completion and 
educational intervention. The post-test results were discussed with 
the participants. Tough questions where most of the participants 
made a mistake were reviewed and discussed. Plan of corrections 
were addressed.

Audit Tools

The audit tool from the CDC was used to check the dialysis staff 
compliance. In collaboration with the Chief Tech, the following audit 
tools were completed (Center for Disease Control and Prevention, 
2017) [10].

a)	 Catheter- connection – disconnection observations (see 
Appendix C).

b)	 Catheter exit site care observations (see Appendix D).

c)	 Hemodialysis hand hygiene observations (see Appendix E).

 Observations were done on hand hygiene, catheter 
disconnection and connection and catheter exit-site observation to 
ensure that the staff members follow correct infection control and 
prevention procedures. 

The educational session presented the necessary information 
needed by the participants. Views and opinions expressed during 
the lecture were derived from CDC guidelines, unit policies and 
procedures of the HD unit. There is no disclosure of any conflicts 
of interest during the session. The emphasis was on CDC core 
intervention, signs, and symptoms of CRBSI, definition of CRBSI 
according to CDC and National Health Safety Network (NSHN) 
Surveillance, modifiable risk factors and prevention measures based 
on CDC & CRBSI bundles. The CRBSI bundle includes the following 
elements such as hand hygiene, sterile barrier precautions (sterile 

drape, sterile gown and gloves, mask, and cap, choosing the catheter 
insertion site with avoidance of femoral vein for access in adults, 
chlorhexidine skin antisepsis and daily review of line necessity and 
prompt removal of unnecessary lines.

Educational Intervention

The educational session presented the necessary information 
needed by the participants. Views and opinions expressed during 
the lecture were derived from CDC guidelines, unit policies and 
procedures of the HD unit. There is no disclosure of any conflicts 
of interest during the session. The emphasis was on CDC core 
intervention, signs, and symptoms of CRBSI, definition of CRBSI 
according to CDC and National Health Safety Network (NSHN) 
Surveillance, modifiable risk factors and prevention measures based 
on CDC & CRBSI bundles. The CRBSI bundle includes the following 
elements such as hand hygiene, sterile barrier precautions (sterile 
drape, sterile gown and gloves, mask, and cap, choosing the catheter 
insertion site with avoidance of femoral vein for access in adults, 
chlorhexidine skin antisepsis and daily review of line necessity and 
prompt removal of unnecessary lines.

Results

The data collection included the procedures to collect data and 
time requirement. Prior to data collection, Institutional Review 
Board (IRB) approval was secured. A demographic tool (see 
Appendix B) was developed. The responses were kept confidential 
and kept in a locked cabinet. Coding was the process of transforming 
data into numerical symbols for easier entry to the computer. The 
codebook was developed before data collection. The participant’s 
study code was written on each form completed and the forms were 
audited. The data collected was backed up and stored on a local 
C-drive and flash drive to avoid loss of data due to computer crashes. 
The project used a pretest-posttest educational intervention design 
to assess the knowledge level of the dialysis staff. According to 
Grove, et.al. [11] The design helped investigate the effectiveness of 
nursing intervention in achieving the desired outcome in a natural 
setting. Below is the timeline for the educational intervention.

​Week one 

​September 4 to 8 

​Meet with the leadership team to discuss the recruitment of the participants (registered nurses and dialysis technicians) who 
met the inclusion criteria. The participation will be voluntary and will engage in the study privately at convenient times in the 

dialysis unit. Discuss the significance of the study, what is the expectation from the participants, the time needed and the infor-
mation of the contact person for any questions and concerns.

​Week two 

​September 11 to 22 

​Distribution of informed consent.

​Demographic data collection.

​Complete the pre-test to decide the participants level of knowledge in catheter maintenance and care prevention.

​Week three 

​September 18 to 22 

​Conduct in-services, checklist competency, skill checklist related to hand hygiene, initiation, and maintenance of catheter care.

​Completed audit tools suggested by Center for Disease Control & Prevention (CDC) [12].

​Week four 

​September 25 to 29 

​Perform the posttest to assess the adherence, influence of educational intervention on participant’s level of knowledge post 
intervention.

The pre-test questionnaire was distributed to nurses and 
dialysis technicians who agreed to participate. The participants 
willingly engaged in the scheduling of the pretest and posttest 

to minimize scheduling difficulties and disruption of workflow. 
Twenty participants completed the pretest, and they were allowed 
10-15 minutes of their working hours, their patients and other 
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duties were assigned to other staff while they were taking their 
test. The completed questionnaires and demographic sheets 
were collected, placed in a folder in a locked file drawer and 
entered electronically to ensure the participant’s privacy. The 
test was graded manually. Data from each participant was kept 
together until initiation of analysis. The pre and post test results 
were completed by the participants to be analyzed. Analysis of 
data included descriptive statistics (percent, means and standard 
deviation). Analysis was used to decide the relationships between 
nurses and dialysis technician’s knowledge of the evidence-based 
guidelines and demographic variables such as age, gender, years of 
experience, level of education, infection control training.

The quantitative data coded, entered, and analyzed using the 
IBM SPSS Statistics for Windows and Lumen Ex Machina (LEM) 
Software. The results were compared for reliability and internal 
consistency. Kuder-Richardson formula 20 (KR20) was used to 
measure the reliability of a test in which each question only has 
two answers: right or wrong [13] (“Kuder-Richardson Formula 20 
(Definition & Example) - Stat ology”) (“Kuder-Richardson Formula 
20 (Definition & Example) - Statology”) The KR20 formula is 
expressed using the number of items on the test (n), the variance of 
the total test scores (s2) and the proportion of persons getting the 
z-th item correct (pi). The product of p and q is computed for each 
item and summed over all (n) items (Kuder-Richardson Formula, 
2024). (“Kuder-Richardson Formula - iEduNote”) (“Kuder-
Richardson Formula - iEduNote”)

Applying the KR-20 shows the following for each item: KR-20 is 
[ / 1] [1 ( ) / ]n n p q Var− ∗ − ∑ ∗

n = sample size for the test

Var = variance for the test

p = proportion of people passing the item

q = proportion of people failing the item

∑  = sum up.

Multiply each question’s p by q, and then add them all up. 
(“Kuder-Richardson 20 (KR-20) & 21 (KR-21) - Statistics How To”) 
(“Kuder-Richardson 20 (KR-20) & 21 (KR-21) - Statistics How To”) 
So, there are twenty items, multiply p*q ten times, then add those 
items up to get a total. Each correct answer carried one score; the 

total score was twenty. The level of knowledge score converted into 
a percentage, and overall adequacy of knowledge graded according 
to the following criteria below.

Score Level of Knowledge

> 75 % High level of knowledge

50% - 75 % Moderate level of knowledge

< 50 % Inadequate level of knowledge

The codebook named and defined each variable in the 
collected data. Variable gender was categorized and assigned them 
with numerical labels. See below the results of the participant’s 
demographic.

Category Variable Code

Gender
Female 1

Male 2

Education

BSN 1

Certification 2

Basic Diploma 3

Infection Control Training
Yes 1

No 2

Table 1 shows the reliability results of the questionnaires 
designed by the researcher. As mentioned, there are twenty items 
only. The Cronbach’s alpha is only 0.277 while the acceptable is 
above 0.7). This result shows that the items are not acceptable. 
Table 2 shows the scale of the descriptive statistics for the pretest 
questionnaire/result and the items scored in percentage and the 
number of participants who selected the correct answer and those 
who picked the wrong answer. As for the item-total statistics, Table 
3 shows there are items that are negatively correlated such as Q10, 
Q13, Q14, Q15, Q16, Q17. When those items are removed, there 
is a slight improvement in the Cronbach’s alpha result (see Table 
4) and the total item correlation improved as well as shown in 
Table 5. Table 6 shows the percentage rate of each item answered 
by the participants. The correct answer is highlighted in yellow. 
Table 7 shows the result in percentage per item and the number 
of participants who made a mistake and who got it right. The Table 
shows the items that are true or false questions and the multiple 
choices question.

Table 1: Reliability of the Questionnaires.

Reliability Statistics

Cronbach’s Alpha N of Items

277 20

Table 2: Descriptive Statistics for the Pretest Questionnaires.

Scale Statistics

Mean Variance Std. Deviation N of Items

16.90 3.779 1.944 20
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Table 3: Items that are negatively correlated.

Item-Total Statistics

Scale Mean if Item Deleted Scale Variance if Item Deleted Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted

Q1 15.95 3.524 .245 .236

Q2 15.95 3.524 .245 .236

Q3 15.95 3.524 .245 .236

Q4 15.80 2.800 .013 .359

Q5 16.55 3.208 .189 .218

Q6 15.90 3.779 .000 .278

Q7 15.90 3.779 .000 .278

Q8 15.95 3.418 .376 .211

Q9 16.00 3.158 .481 .157

Q10 16.70 3.695 -.053 .308

Q11 15.95 3.418 .376 .211

Q12 16.15 3.397 .112 .252

Q13 16.05 3.839 -.136 .327

Q14 15.95 3.945 -.243 .324

Q15 16.30 3.589 -.033 .311

Q16 15.95 3.945 -.243 .324

Q17 16.00 3.789 -.088 .306

Q18 16.00 3.263 .379 .186

Q19 16.20 3.432 .073 .267

Q20 15.90 3.779 .000 .278

Table 4: Improvement in the Cronbach’s alpha result.

Reliability Statistics

Cronbach’s Alpha N of Items

.464 14

Table 5: Improved Total Item Correlation.

Item-Total Statistics

Scale Mean if Item Deleted Scale Variance if Item Deleted Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted

Q1 10.80 3.116 .2040 .474

Q2 10.80 3.116 .240 .474

Q3 10.80 3.221 .105 .494

Q4 10.65 1.924 .184 .594

Q5 11.40 2.779 .206 .473

Q6 10.75 3.355 .000 .501

Q7 10.75 3.355 .000 .501

Q8 10.80 3.011 .380 .452

Q9 10.85 2.661 .598 .386

Q11 10.80 3.011 .380 .452

Q12 11.00 3.053 .068 .513

Q18 10.85 2.766 .483 .413

Q20 10.75 3.355 .000 .501

http://dx.doi.org/10.33552/AUN.2024.05.000601


Annals of Urology & Nephrology                                                                                                                                             Volume 5-Issue 1

Citation: Myrna Tayco-Manuel*. Evidence-Based Practice & Strategies in Reducing Catheter Blood Stream Infection in Hemodialysis 
Patients. Annals of Urology & Nephrology. 5(1): 2024. AUN.MS.ID.000601. DOI: 10.33552/AUN.2024.05.000601.

Page 6 of 21

Table 6: Percentage Rate of Each Item.

A B C D E %M %N %O %P %E

Q1 0 20 0 0 0.00% 100.00% 0.00% 0.00%

Q2 0 0 0 0 20 0.00% 0.00% 0.00% 0.00% 100.00%

Q3 20 0 0 0 100.00% 0.00% 0.00% 0.00% 0.00%

Q4 0 1 18 1 0.00% 5.00% 90.00% 5.00% 0.00%

Q5 2 18 T/F 10.00% 90.00% 0.00% 0.00% 0.00%

Q6 20 0 T/F 100.00% 0.00% 0.00% 0.00% 0.00%

Q7 0 0 0 0 20 0.00% 0.00% 0.00% 0.00% 100.00%

Q8 18 2 T/F 90.00% 10.00% 0.00% 0.00% 0.00%

Q9 6 14 T/F 30.00% 70.00% 0.00% 0.00% 0.00%

Q10 4 16 T/F 20.00% 80.00% 0.00% 0.00% 0.00%

Q11 0 0 2 18 0.00% 0.00% 10.00% 90.00% 0.00%

Q12 3 0 0 17 15.00% 0.00% 0.00% 85.00% 0.00%

Q13 11 9 T/F 55.00% 45.00% 0.00% 0.00% 0.00%

Q14 19 1 T/F 95.00% 5.00% 0.00% 0.00% 0.00%

Q15 11 9 T/F 55.00% 45.00% 0.00% 0.00% 0.00%

Q16 20 0 T/F 100.00% 0.00% 0.00% 0.00% 0.00%

Q17 2 18 T/F 10.00% 90.00% 0.00% 0.00% 0.00%

Q18 19 1 T/F 95.00% 5.00% 0.00% 0.00% 0.00%

Q19 12 8 T/F 60.00% 40.00% 0.00% 0.00% 0.00%

Q20 1 19 5.00% 95.00% 0.00% 0.00% 0.00%

Table 7: Result (%) per Item and Participants Response.

A B C D E %A %B %C %D %E

Q1 0 18 1 1 0.00% 90.00% 5.00% 5.00% 0.00%

Q2 0 0 0 0 20 0.00% 0.00% 0.00% 0.00% 100.00%

Q3 20 0 0 0 0 100.00% 0.00% 0.00% 0.00% 0.00%

Q4 1 1 16 3 0 5.00% 5.00% 80.00% 15.00% 0.00%

Q5 3 17 T/F 15.00% 85.00% 0.00% 0.00% 0.00%

Q6 20 0 T/F 100.00% 0.00% 0.00% 0.00% 0.00%

Q7 0 0 0 0 20 0.00% 0.00% 0.00% 0.00% 100.00%

Q8 18 2 0 0 0 T/F 90.00% 10.00% 0.00% 0.00% 0.00%

Q9 20 0 0 0 0 T/F 100.00% 0.00% 0.00% 0.00% 0.00%

Q10 14 6 0 0 0 T/F 70.00% 30.00% 0.00% 0.00% 0.00%

Q11 0 0 1 19 0 0.00% 0.00% 5.00% 95.00% 0.00%

Q12 1 0 1 18 0 5.00% 0.00% 5.00% 90.00% 0.00%

Q13 13 7 T/F 65.00% 35.00% 0.00% 0.00% 0.00%

Q14 20 0 T/F 100.00% 0.00% 0.00% 0.00% 0.00%

Q15 13 7 T/F 65.00% 35.00% 0.00% 0.00% 0.00%

Q16 20 0 T/F 100.00% 0.00% 0.00% 0.00% 0.00%

Q17 4 16 T/F 20.00% 80.00% 0.00% 0.00% 0.00%

Q18 20 0 T/F 100.00% 0.00% 0.00% 0.00% 0.00%

Q19 14 6 T/F 70.00% 30.00% 0.00% 0.00% 0.00%

Q20 1 19 0 0 0 5.00% 95.00% 0.00% 0.00% 0.00%
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The correct answer for each item is shown with yellow 
highlighted. Table 8 showed the distribution of percentage scores for 
each multiple-choice question. The question revealed a substantial 
knowledge deficit of catheter care maintenance in this study 
population. The low score obtained in multiple-choice questions 
recognized the knowledge deficit of the participants. There were 
twelve true or false statements; the participants selected the letter 
that they believed was the correct answer for each item. Table 9 

showed the breakdown of the percentage of correct scores for each 
of the individual twelve items in the test. The analysis revealed that 
two of the twelve items received a lower percentage answer rate 
of 65%. The ten items were a correct percentage score of 70 % 
and above. These questions revealed a higher level of knowledge 
concerning catheter care maintenance in the study population. All 
the items in the questionnaire scored one if the answer was right 
and zero if the answer was wrong or missed.

Table 8: Percentage of Correctly Answered Items for Multiple Questions.

Item Number Correct Percentage Rate %

Q1 90%

Q2 100%

Q3 100%

Q4 80%

Q7 100%

Q11 95%

Q12 90%

Q20 95%

Table 9: Percentage of Correctly Answered Items on True/False Questions.

Item Number Correct Percentage Rate %

Q5 85%

Q6 100%

Q8 90%

Q9 100%

Q10 70%

Q13 65%

Q14 100%

Q15 65%

Q16 100%

Q17 80%

Q18 100%

Q19 70%

Table 10 shows the reliability analysis of the posttest. The post 
test result showed an improvement as compared to the pretest result. 
After the educational intervention, it showed an improvement in the 
Cronbach’s alpha. From .277 pretest result to .387 post test result. 
In the posttest, there is one item (Q15) that is removed as shown in 
Table 11 and the result revealed an improvement as well as shown 
in Table 12. As a comparison, the data is run through the LEM 
Software Program. It is a general system for the analysis of nominal, 
ordinal and interval levels, categorical data. I prefer to use the 
LEM program since it best fits the knowledge-based questionnaire 
reliability and internal consistency. The twenty questions are 
multiple choice and categorized as dichotomous and closed-ended. 
It also includes true or false questions that are considered as short 
answers, open-ended. It is dichotomous because the items have 
only two possibilities – correct or wrong. Close-ended are items 

that require the participants to pick from finite choices.

Table 13 shows the test specifics and central tendency of scores 
of the pretest. See Table 14 that shows the reliability measurement 
showing the KR-20 results. All dichotomous items are reliable 
(0.9 result) and the Cronbach’s alpha reveals that all items are not 
reliable with 0.4773 result. The analysis of each item question is 
shown in Table 15. There are 14 easy questions (n=70%), 5 average 
(n=25%) and only 1 hard item (n=5%). It revealed that the average 
discrimination is positive, which means that those participants 
who got the test item correct also had a high overall test score. The 
target population of the study was the staff members who are full-
time in the hemodialysis unit. The participants were (pretest N= 20, 
posttest N=20). As displayed in the Table 16, from the population 
surveyed, 50% were women, 50% were men. The participants 
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were asked to specify their age. The reported ages were 33 and 
above. The level of education of the participants showed that the 
most predominant level of education for the nurses was Bachelor 

of Science in Nursing (n=40%). For the dialysis technicians, basic 
diploma such as High School (n= 30%) and other qualification like 
certification and associate degree (n= 30%).

Table 10: Improvement in the Cronbach’s Alpha.

Reliability Statistics

Cronbach’s Alpha N of Items

.387 20

Table 11: Item Removed.

Item-Total Statistics

Scale Mean if Item Deleted Scale Variance if Item Deleted Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted

Q1 17.05 2.261 .000 .388

Q2 17.05 2.261 .000 .388

Q3 17.05 2.261 .000 .388

Q4 17.20 2.063 .060 .393

Q5 17.60 1.411 .486 .181

Q6 17.05 2.261 .000 .388

Q7 17.05 2.261 .000 .388

Q8 17.10 2.200 .016 .394

Q9 17.05 2.261 .000 .388

Q10 17.40 1.726 .229 .328

Q11 17.10 1.989 .350 .324

Q12 17.15 2.134 .035 .396

Q13 17.25 1.882 .187 .348

Q14 17.10 1.989 .350 .324

Q15 17.30 2.116 -.041 .441

Q16 17.05 2.261 .000 .388

Q17 17.10 2.200 .016 .394

Q18 17.20 2.063 .060 .393

Q19 17.05 2.261 .000 .388

Q20 17.05 2.261 .000 .388

Table 12: Reliability Result.

Reliability Statistics

Cronbach’s Alpha N of Items

.441 19

Table 13: Test Specific and Central Tendency Scores of Pre-tests.

Test Specifics

Dichotomous Items 20

Non-Dichotomous Items 0

Item Types

Multiple Choice 8

Short Answer 12

Essay 0

Other 0

Central Tendency of Scores
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Range 13-20

Mean 16.55

Median 17

Mode 17

Variance 3.21

Standard Deviation 1.79

Table 14: Reliability Measurements.

Reliability Measurements

KR-20 All Items 0.4776 Not Reliable

Dichotomous Items 0.9009 Reliable

KR-21 All Items 0.1158 Not Reliable

Dichotomous Items 0.1158 Not Reliable

Cronbach’s Alpha All Items 0.4473 Not Reliable

Non-Dichotomous Items

Table 15: Item Analysis of Each Question.

Item Analysis

Average Difficulty 0.8275 Easy

Item Difficulty

Easy Items 14 70.00%

Average Items 5 25.00%

Hard Items 1 5.00%

Average Discrimination 0.1250 Average

Item Discrimination

Discriminating Items 2 10.00%

Average Items 11 55.00%

Not Discriminating Items 7 35.00%

Item Recommendation

Items to Accept 2 10.00%

Items that may Need Revision 2 10.00%

Items that Need Revision 10 50.00%

Items to be Discarded 6 30.00%

Table 16: Target Population.

Sex

Men 10 50

Women 10 50

Age

22-27 0

28-32 0

33 years 20 100

Academic Qualification

Basic Diploma 6 30

Certification 6 30

BSN 8 40

Years of Experience

1-5 years 0 0

6-10 years 6 30

11 years and above 14 70
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Infection control training

Yes 20 100

No 0 0

Table 17: Participants Group Pretest.

High Group N 10 Low Group N 10

Rank Student Score Rank Student Score

1 CP-A 20 20 CP-T 13

2 CP-E 19 19 CP-M 14

3 CP-F 18 18 CP-N 14

4 CP-D 18 17 CP-P 14

5 CP-C 18 16 CP-Q 15

6 CP-L 17 15 CP-R 16

7 CP-K 17 14 CP-S 16

8 CP-J 17 13 CP-O 17

9 CP-I 17 12 CP-B 17

10 CP-H 17 11 CP-G 17

Table 18: Central Tendency of Scores.

Central Tendency of Scores

Range 13-20

Mean 16.55

Median 17

Mode 17

Variance 3.21

Standard Deviation 1.79

The participants were also asked to write down how many 
years of hemodialysis experience they had. Table 19 explained that 
a generous part of the participants, 70% had more than 11 years 
of dialysis experience and 30 % had six to ten years of experience. 
This was a significant description of the participants, and it showed 
that they are experienced dialysis staff. The dialysis unit normally 
conducts infection control training annually to prepare the staff and 
engage them in preventing and monitoring the spread of infection. 
The training covered the current practice and strategies based 
on the knowledge of the chain of infection, standard precautions, 
transmission-based precautions, and work practice control 
supported by clinical practice guidelines (handwashing, personal 
protective equipment uses and systemic use of antibiotics). Using 
the LEM program, Table 16 below revealed the high and low group 
of participants based on the total score of the pretest. The pretest 
scores ranged from 13 to 20. Table 17 shows the central tendency 
of scores.

The participant’s knowledge level on the pretest revealed that 
60% rated their knowledge as high level with 40% as a moderate 
level of knowledge (Table 18). None of the participants rated an 
inadequate level of knowledge. After educating the dialysis staff 
about catheter maintenance care, a posttest was given to the 
participants. As predicted, the educational intervention provided 
improved the knowledge level of the participants on the evidence-
based practice and strategies for catheter care maintenance. The 
posttest scores markedly improved (Table 19). Although the 
scores of the pretest were already satisfactory, the posttest score 
showed a high satisfactory where the missed questions/items by 
the participants were addressed or corrected. The Table below 
shows the high and low group of participants based on their post 
test scores. The posttest scores ranged from 15 to 20. Table 20 
shows the central tendency of scores. Post test results revealed an 
improvement. The participants’ knowledge level as shown in Table 
21, the post test is 70% high level of knowledge and 30% moderate 
level of knowledge (Table 22).
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Table 19: Level of Knowledge Result of Pretest.

Level of Knowledge n%

>75% high level of knowledge 60

50 to 75%: moderate level of knowledge 40

<50%: inadequate level of knowledge 0

Total 100

Table 20: Post Test Group of Participants.

High Group N 10 Low Group N 10

Rank Student Score Rank Student Score

1 CP-B 20 20 CP-D 15

2 CP-C 19 19 CP-E 15

3 CP-K 19 18 CP-A 15

4 CP-Q 19 17 CP-R 16

5 CP-P 19 16 CP-J 16

6 CP-N 19 15 CP-H 17

7 CP-M 19 14 CP-L 17

8 CP-T 19 13 CP-S 18

9 CP-F 18 12 CP-O 18

10 CP-I 18 11 CP-G 18

Table 21: Central Tendency of Scores.

Central Tendency of Scores

Range 15-20

Mean 17.7

Median 18

Mode 19

Variance 2.43

Standard Deviation 1.56

Table 22: Level of Knowledge Result of Post Test.

Level of Knowledge n%

>75% high level of knowledge 70

50 to 75%: moderate level of knowledge 30

<50%: inadequate level of knowledge 0

Total 100

Discussion

Failure of staff members to complete the competency checklist 
due to poor knowledge and skills is an indicator to reinforce the 
educational intervention needed to achieve the best outcome. As 
mentioned, the educational intervention includes the review of the 
unit policy and procedures on catheter initiation, maintenance, and 
termination with hemodialysis catheter. Evidence based practices 
such as hand hygiene, Chlorhexidine, dressing changes, hub/
clave care, line necessity and daily review of line assessment were 

also enforced. Also, a competency checklist (Center for Disease 
Control and Prevention, 2017) [14] which is an essential element 
in assessing the knowledge and skills of the dialysis staff members 
was completed. Adherence to the core intervention protocol 
recommended by CDC is a safety process. Dialysis centers must 
continue to implement guidelines to reduce morbidity, mortality, 
and cost of the healthcare system. Sufficient knowledge and skills 
are important to ensure safety and promote efficient and effective 
quality patient outcomes. The systematic review helped to check 
and find relevant studies related to the prevention and control of 
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CRBSI. Evidence from the systematic review suggests that there are 
infection control measures and core interventions that influence 
control and prevention of catheter infection. All the studies 
reviewed were graded as strong recommendations and were 
used to support the evidence-based clinical practice guidelines. 
The recommendations focus on adherence, practices, control, 
prevention, and education.

Adherence

Adherence to infection prevention and control practice is highly 
essential to provide safe and high-quality patient care. Particularly 
is the core set of infection prevention and control practices that 
are needed in healthcare settings. The core practices are intended 
to serve as a standard reference and reduce the need to evaluate 
practices that are considered basic and accepted as standards 
of medical care. (“Safe Care Campaign | Welcome”) (“Safe Care 
Campaign | Welcome”) The core practices and intervention include 
standard precaution (hand hygiene, use of personal protective 
equipment (PPE), environmental cleaning and disinfection, 
education, and training of healthcare personnel on infection 
prevention (Centers for Disease Control and Prevention [CDC], 
2022). Milson, et.al (2019) [15] study, adherence to infection 
control standards improved when the ESRD Safety program was 
implemented. Audits improved 27%-82% of procedures performed 
correctly. CRBSI decreased from 2.33-1.07 events per one hundred 
patients per month.

Practices

Completion of audit tools and checklist suggested by the CDC 
guidelines and practices is recommended to reduce the CRBSI. The 
dialysis staff can use the audit tools and checklist to help guide their 
practices (see appendix A). Such audit tools (catheter care tools) 
are catheter connection and disconnection, catheter exit site care 
and hand hygiene observation. The checklist is designed to help 
staff in following those practices. The leadership team can use these 
resources to monitor and establish a set standard of practice in the 
dialysis unit. The following suggested tools and checklist ensures 
dialysis staff adherence to infection control practices. In addition, 
a return demonstration of catheter care using the chest mannequin 
(see appendix G) with CHG impregnated dressing and following the 
unit policy and procedure in initiation, care and maintenance were 
done by the participants.

Control and Prevention

In the presence of active infection and control and prevention, 
the use of systemic antibiotic therapy such as Vancomycin and 
Gentamycin are highly effective for the reduction of morbidity 
and mortality. The antibiotic protocol was free of side effects. 
The study also revealed that the antibiotic-heparin /citrate locks 
for the prevention of gram-positive CVC related bacteremia have 
shown encouraging results; none of the sixty patients receiving 
vancomycin- heparin lock developed CRBSI over an average of 10 
days of observation period (Carratala et al., 2009). Also, the study 
also revealed that patients receiving emergency -only HD via TCC 

have a high CRBSI rate compared with infection rates previously 
reported in patients receiving scheduled maintenance HD. The 
study also considers another way which is to transition patients 
to arteriovenous or grafts for HD access or with antimicrobial lock 
therapy which prevents catheter infection receiving scheduled HD. 
Thus, increased CRBSI risk contributes to the increased morbidity 
and mortality in ESRD patients receiving emergency-only HD [16].

The use of Bio Patch is also recommended. Studies have shown 
that it is the only dressing proven to reduce the rate of CRBSI. (“Use 
of Bio Patch® (Protective Disk with Chlorhexidine Gluconate) 
in Closed-Suction Drainage for Penile Implant Surgery”) (“Use 
of BioPatch® (Protective Disk with Chlorhexidine Gluconate) in 
Closed-Suction Drainage for Penile Implant Surgery”) A randomized 
controlled study of 1,699 central venous or arterial catheter sites 
showed a 44% reduction in the incidence of local infections. This 
is a statistically significant reduction, as is the reported 60% 
reduction in the incidence of CRBSI (Khurgin & Garber, 2014, p. 
192). Bio patch™ is also useful in reducing local exit site infections 
in patients who have tunneled, cuffed catheters [17]. Another 
evidence-based guideline is chlorhexidine use as skin antisepsis. 
Optimization of skin antisepsis is essential to prevent short-term 
catheter related infection. Chlorhexidine-alcohol was associated 
with lower incidence of catheter-related infections (0·28 vs 1·77 
per 1000 catheter-days with povidone iodine-alcohol; hazard 
ratio 0·15, 95% CI 0·05-0·41; p=0·0002). For skin antisepsis, 
chlorhexidine-alcohol provides greater protection against short-
term catheter-related infections than does povidone iodine-alcohol 
(Mimoz et al., 2015, p. 2069).

Education

An educational intervention significantly increased the dialysis 
staff knowledge on the care of the patient with central venous 
catheters (tunneled or non-tunneled). It improved patient outcomes. 
Staff were responsible for applying their knowledge to reduce 
infection episodes. Non-adherence to recommended evidence-
based guidelines for preventing CRBSI could be due to inadequate 
knowledge of the guideline.  An educational intervention provided 
such as in-services or training may lead to a decrease incidence of 
CRBSI and may also result in a remarkable reduction in the cost of 
medical treatment and patient morbidity when implemented on a 
mandatory basis (Warren et al., 2004). The analysis showed a good 
improvement in the dialysis of staff knowledge before and after 
the educational intervention. The positive response of the staff by 
engaging in the study reflected that education could create a change 
in knowledge level. As expected, the educational intervention 
helped the staff members to improve their knowledge level on 
evidence-based guidelines for HD catheter care. The auditing tools 
such as competency and checklist were good and helpful resources 
to know the performance level of the participants. Such tools are 
aligned with Core Interventions and allow for more observations 
or monitoring to be performed. The procedural checklist was used 
to teach and guide the practice of the dialysis staff members [13]. 
A new catheter kit was presented to the staff and demonstration of 
the use of the new kit with adherence to the unit policy on catheter 
initiation, care, and maintenance. After educating the staff with the 
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new catheter kit, the staff was asked to do a return demonstration 
of catheter care using the chest mannequin and the new kit. The 
staff were able to show the step-by-step process of catheter care 
based on the unit policy and procedure.

Conclusion

The increase rate of catheter infection dialysis patients is a safety 
leading concern in End Stage Renal Disease (ESRD) population. It 
has become a critical issue in the dialysis center. These health care 
concerns extend to critically ill patients who use CVC for IV fluids, 
blood products and hemodynamic monitoring. The inability to meet 
the quality and safety standards becomes a systemic situation. Thus, 
the control and prevention of CBRSI is considered significant. This 
project was vital to the dialysis team, patients, and families. The 
dialysis staff are frontliners that require sufficient knowledge. They 
play a huge role in saving lives, promoting safety and quality of 
care. The participants in this project can be a valuable resource and 
example for other dialysis staff members, particularly the newly 
hired staff. It is important to assess the ability of the dialysis staff 
members to create positive changes in the practice. The audit and 
checklist tools are used monthly as a competency assessment and 
training to address adherence and compliance of the dialysis staff. 
It was expected that the dialysis staff awareness and the learning 
from the project ensures that the knowledge was practical to help 
patients. The leadership should encourage a therapeutic learning 
environment.

The study focuses on social change contribution by looking 
for an educational intervention that helped the dialysis staff 
knowledge improvement to promote patient safety and reducing 
infectious complications. When the dialysis staff were empowered 
to share their experiences and insights they learned from the study, 
they could advocate for patients professionally and can serve as 
a motivating force in the policy-making process. It is a wonderful 
opportunity to create a quality improvement project. The content 
of the educational intervention was appropriate to address the risk 
for CRBSI and promote evidence-based practice and strategies. 
Participants of this study will serve as resource people, for example, 
and a preceptor for other dialysis personnel. The study also has 
relevance for the training and ensuring the skills and competency 
of the staff in the dialysis center. The application of the learnings 
from the educational intervention would significantly contribute to 
the body of nursing knowledge. Implementing the evidence-based 
practices and strategies contributes to the improvement of the 
participants’ knowledge and provides positive outcome to patients 
and physicians as well.

Therefore, the study could proactively help and become a 
profound influence on the dialysis staff and even nurses working in 
a critical care unit to effect the needed changes to strengthen and 
provide quality and safe patient care. The very satisfactory result of 
the post-test and excellent cooperation from the participants was 
remarkable. The success of the educational intervention was noted 
in the compliance of the participants in following evidence-based 
practice and strategies. The review of the unit policy, skill checklist, 
competency training and adherence to infection control standards 

and practices (PPE, hand hygiene, catheter care maintenance) 
were perceived and absorbed by the participants without any 
issues or difficulty. The questionnaires were not difficult to 
explain to the participants and they were able to answer it with 
honesty and with no use of resources/references related to the 
educational intervention. Another strength of the study was that 
the information shared and obtained through the survey provided 
valuable information and guidance to develop the clinical practice 
guidelines based on evidence-based practices and strategies 
recommended by CDC, CMS & Renal Network.

Overall, the findings of the study showed a moderate & 
satisfactory knowledge of the dialysis staff in UIC dialysis center. The 
results revealed that the pretest and posttest score improved after 
an educational intervention. The most major areas which showed 
noteworthy knowledge deficit are hand hygiene after catheter care, 
use of Tegaderm and the actions used to reduce CBRSIs such as the 
correct way and time to change transparent dressings. Educational 
intervention through huddles, webinars and return demonstration 
addressed the issues and concerns. Return demonstration and 
huddles addressing valuable information related to catheter care 
and maintenance using CPGs and EBPs was one of the efficient 
methodologies of promoting and improving the knowledge of 
dialysis staff. Infection control surveillance and monitoring the 
CRBSI rates should be included in the quality assurance/ quality 
initiative of the dialysis center to ensure patient safety and quality 
of care. Adherence to unit policy and completing competency, skill 
checklist and constant education helps control and prevent catheter 
related infection.
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Appendices
Appendix A

Questionnaires: Pretest-Posttest for Catheter-related bloodstream infection prevention.

Instruction:

a)	 Please do not sign your name.

b)	 Each correct answer corresponds to one grade.

c)	 Your answer will store with a high degree of security.

Circle the correct answer to the following questions.

1.	 What is the best site for a central vascular catheter?

a.	 Femoral

b.	 Subclavian

c.	 Internal jugular

d.	 None of the above

2.	 Infections associated with the use of CVC has an elevated risk of 

a.	 Mortality

b.	 Morbidity

c.	 Hospital length of stay

d.	 Costs

e.	 All the above

3.	 The antimicrobial ointment should be applied to the exit site of dialysis catheters because it does help decrease the incidence of 
CRBIs. 

a.	 True

b.	 False

4.	 In the insertion of CVC, the insertion site is oozing. You should

a.	 Apply a transparent dressing.

b.	 Apply gauze dressing.

c.	 Apply both gauze and a transparent dressing.

d.	 Wait until the site has stopped oozing then apply any dressing.

5.	 There is no need to wash or gel hands if you wear clean gloves when checking the exit site or changing the dressing of a central 
venous catheter. 

a.	 True

b.	 False

6.	 The use of chlorhexidine as a skin preparation (as opposed to Povidone-iodine) is associated with decreased CRBSs rates in 
studies.

a.	 True

b.	 False

7.	 Which actions will decrease the risk of CRBIs?

a.	 Use of antimicrobial ointment
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b.	 Use of bio patch protector

c.	 Use of catheter kits provided by the unit/organization.

d.	 Use of mask, gloves during catheter care

e.	 All the above

8.	 If a catheter culture comes back positive, but the blood sample cultures are negative, evaluate the entire picture. Reassess the 
patient before giving antibiotics.

a.	 True

b.	 False

9.	 The catheter port/hub should be scrubbed 10-15 seconds every time the accessed is accessed during treatment.

a.	 True

b.	 False

10.	 If the dressing is loose, you should reinforce it with a tape until the next schedule dressing change.

a.	 True

b.	 False

11.	 John Doe has an unexplained fever and chill, and you suspect a blood stream infection. When you inspect his catheter site, there 
is erythema and a small amount of yellowish discharge. What should you do?

a.	 Consider removing the catheter and replacing it with a guidewire exchange and assess the need for antibiotics.

b.	 Consider removing the catheter and place another on a new site and assess the need for antibiotics.

c.	 Collect a blood culture and swab the exit site. 

d.	 All above

12.	  If you suspect a blood stream infection, two sets of blood samples should be drawn for culture. The proper sites to culture are: 

a.	 One from catheter hub/port, the other from peripheral source

b.	 Two different peripheral sources

c.	 From a catheter hub, for 15 mins. Apart of collection

d.	 Either a or c

13.	 The proper way to draw culture blood from a suspected source is to draw 20cc and place 10 cc in each of two bottles. 

a.	 True

b.	 False

14.	 The two common sources of CVC infections are from patient’s skin flora and healthcare providers hands.

a.	 True 

b.	 False

15.	 Transparent dressings should be changed every 48 hours.

a.	 True

b.	 False

16.	 Mask should be worn for all CVC dressing changes and before the dressing is removed.

a.	 True 

b.	 False
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17.	 Bio patch is changed every 24 hours. 

a.	 True 

b.	 False

18.	 CVC infections are preventable by ensuring proper insertion techniques, proper maintenance and care and removing the catheter 
if no longer needed. 

a.	 True

b.	 False

19.	 When applying antiseptic to exit site, using mild friction in a circular motion wiping away from the exit site to the surrounding 
skin area for thirty second, then dry the skin using a clean gauze.

a.	 True

b.	 False

20.	 Scrub the catheter hub one at a time using an approved antiseptic pad for each hub for _______ seconds. Scrub the end and sides 
of each hub with friction, ensuring that all debris is removed. 

a.	 5 seconds

b.	 10-15 seconds

c.	 20 seconds

d.	 60 seconds

Appendix B
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Appendix D
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