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Preventing Central Line Infections among Hemodialysis Patients: Nurses’ Knowledge and 
Practices in Accordance With Center for Disease Control and Prevention (CDC) Guidelines 
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ABSTRACT

OBJECTIVES: To assess nurses’ knowledge and evaluate their practices according to Center for Disease Control and Prevention 
(CDC)’ Guidelines for prevention of central line infections among hemodialysis patients. 
STUDY DESIGN: A descriptive cross sectional study.
PLACE AND DURATION: Six months, from November 12, 2015 to April 19, 2016, in hemodialysis units of 04 Public Sector Hospitals 
of Lahore. 
METHODOLOGY: The study included all nurses who were providing Central Line care. Nurses’ knowledge was assessed by using a 
self-structured questionnaire and their practices were evaluated by direct monitoring using an observational Checklist. 
RESULTS: Among total of 50 participants, all were female. 40% nurses were university graduates having Post RN degree. All 
participant nurses (100%) stated that hand hygiene was necessary to prevent infection but none of them (0%) washed hands prior 
and after the various procedures that demand hand washing. On the other hand, all of them (100%) wore gloves prior or after CVC 
manipulation. The study revealed that majority of the participants had unsatisfactory level of knowledge and practices (92% and 
80% respectively) indicated by total knowledge and practice scores less than 75%. 
CONCLUSION: The results of the current study revealed nurses’ low level of knowledge and practices. Therefore, hospitals are 
required to organize adequate trainings and to develop unit specific clinical guidelines and protocols.
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INTRODUCTION

Central Venous Catheter (CVC) also called “Central Line” is a 
commonly used vascular access device in modern healthcare 
today. These catheters give an instant vascular access for 
administration of fluids, medications, Total Parenteral Nutrition 
(TPN), hemodynamic monitoring, and hemodialysis1. The ease 
of use of Central Line as a vascular access for hemodialysis 
makes it a preference, particularly when urgent hemodialysis 
is required at the time of initiation of Renal Replacement 

Therapy (RRT) or when arteriovenous graft or fistula has 
become dysfunctional2.
Being an essential clinical tool CVC is still taken up as a foreign 
body that directly gains access into the blood stream and 
causes various complications. The most frequent complications 
are: catheter displacement, catheter occlusion, thrombosis 
and catheter related Infections3. Central Line-Associated Blood 
Stream Infection (CLABSI) is one of the most serious problems 
among catheter related infections. CLABSIs account for 11% 
of all Healthcare Associated Infections (HAIs) in United States. 
It is anticipated that as 80,000 CLABSIs occur in ICU annually, 
however the actual CLABSI rate would be tripled if it were to 
include settings other than ICU e.g. oncology and hemodialysis 
units4. Institute for Healthcare Improvement (IHI) estimates 
that approximately 90% of all CLABSIs in hemodialysis patients 
occur due to CVC usage. Occurrence of CLABSIs is 9 times 
higher in patients with CVC in place than those with AV fistula 
and about 5 times higher than patients with AV grafts5. CLABSIs 
represent a major clinical challenge that results in significant 
morbidity, mortality, increased length of hospitalization and 
costs6. CLABSI is the second most common cause of death in 
hemodialysis patients causing 75% of the infection related 
deaths. Additionally, CLABSIs are a considerable economic 
burden for healthcare systems, extending a patient’s hospital 
stay of about seven days in average with a periodic cost around 
$45,000.7 
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International healthcare agencies such as World Health 
Organization (WHO), Institute for Healthcare Improvement 
(IHI) and Centers for Disease Control and Prevention (CDC) 
have targeted CLABSI as a significant patient safety issue. The 
CDC guidelines suggest educating & monitoring of the health 
care workers’ practices to maximize their compliance to these 
guidelines in order to decrease the incidence of CLABSIs8. 
Various studies have reported significant decrease in CLABSI 
rates by implementing CDC guidelines. Chu, Adams, & Crawford 
(2013) demonstrated a significant decrease in CLABSI rate from 
4.39 per 100 patient-months to 3.42 per 100 patient-months (p 
<.001)9. In Pakistan, Halim SM (2013) showed an approximate 
52% reduction in CLABSI incidence from baseline (p <0.013) 
after implementing CDC guidelines. Economic reviews to 
approximate the added costs and healthcare benefits from 
implementing interventions based on CDC guidelines and the 
costs associated with CLABSI showed that intervention has 
improved patient’s life expectancy and condensed overall 
healthcare cost10. 
Nurses play a vital role in hemodialysis access care which 
includes maintaining access integrity, preventing access 
failure and eliminating access related complications11. To 
provide optimum care, hemodialysis nurses rely on specialized 
knowledge, skills, and experience. For better patient 
outcomes, nurses must be able to apply information from 
research and employ those evidence-based practices in the 
care of hemodialysis patients. The Nurses’ strict adherence 
to CDC guidelines during CVC insertion and maintenance has 
been proven the most important measure for prevention 
of CLABSIs12. From 10% to 70% Central Line Infections are 
avoidable when CDC guidelines are followed by nurses during 
care for patients with CVC in place.13

While CDC Guidelines have been there since long, yet very 
limited data is available about nurses’ actual practice, and 
how closely these guidelines are followed in their practice. To 
date there has been no research in Pakistan which describes 
the Central Line care practices among nurses in hemodialysis 
units. There was a great need to explore nurses’ knowledge 
and practice while caring for hemodialysis patients, therefore 
current study was conducted with an objective to assess nurses’ 
knowledge and evaluate their practice of CDC guidelines for 
prevention of central line infections among hemodialysis 
patients. 

METHODOLOGY

This descriptive cross-sectional study was conducted at 
Hemodialysis Units of 04 Public Sector Hospitals of Lahore, 
Punjab region including Jinnah Hospital, Sheikh Zayed Hospital, 
Services Hospital and Lahore General Hospital during six-
month period between November 12, 2015 to April 19, 2016, 
using non-probability purposive sampling. All nurses (N=50) 
who were providing Central Line Catheter care for patients on 
hemodialysis were included. Nurses working in dialysis units 
for at least six months before the start of data collection were 
considered eligible. Those who were not involved in direct 
patient care e.g. Head nurses, Clinical Instructors and Nurse 
Managers were excluded. Ethical approval was taken from Ethical 
Review Committee and written permission was obtained from 

deans/principals/medical superintendents of respective study 
hospitals. Two tools were developed and utilized to collect data 
pertinent to the current study: a structured questionnaire and 
performance observational checklist. Structured questionnaire 
was developed to assess nurses’ knowledge of CDC guidelines. 
Part I of structured questionnaire consist of demographic and 
practice characteristics such as gender, age, education, years 
of experience, attendance of training programs about infection 
control and availability of infection control policy/protocol. 
Part II primarily contained 20 closed ended knowledge based 
questions under 03 main domains including pathophysiology 
of Central Line Infections, Diagnosis of Central Line Infections, 
and Central Line care during insertion and maintenance. 
Questionnaire’s content validity was assessed by a panel of 
field experts who checked the appropriateness and relevance 
of the questions in relation to study objectives whereas 
internal consistency reliability was tested through pilot study 
by applying Cronbach’s Alpha through SPSS IBM version 20. 
After detailed information regarding purpose and benefits of 
the study, a written consent was taken from participant nurses. 
It took 20-30 minutes in average for each nurse to fill in the 
questionnaire. One score was allocated to each right answer 
and zero to the wrong answer. Scores of less than 75% were 
considered unsatisfactory, however scores of 75 % -100% were 
considered satisfactory.  
Participant nurses’ direct observation was carried out utilizing 
performance observational checklist, adopted from audit 
tools for Dialysis safety given by Centers for Disease Control 
and Prevention (CDC, 2012). Each nurse was directly observed 
while she was performing Central Line Care (during connection/
disconnection procedure and dressing change) for two different 
times to exclude the subjectivity. Performance was recorded 
in the checklist as either done or not done. One score was 
allocated to each correct performance and zero to incorrectly 
done, incompletely done, and not done performance. Scores 
less than 75% were considered un-satisfactory practices, 
however scores from 75 % -100% were considered satisfactory. 
Data Analysis: Overall response rate was 100%. SPSS software 
version IBM 20 was used to analyze data.  Descriptive statistics 
(frequencies and percentages) were used to describe the 
demographic and practice characteristics of study participants 
and other important variables. Inferential statistics, such as 
analysis of variance test (ANOVA) was used to identify the 
relationships between specified variables such as level of 
education and experience with knowledge and practice scores 
(P value <0.05).

RESULTS 

Among total of 50 participants, all were females. The mean age 
of the participants was 30.88 years with Standard Deviation 
4.62. With regards to analysis of participants’ educational 
status, 40% nurses were university graduates having an 
additional BSN (Post RN) qualification. Mostly (34%) nurses 
were having 5 or more years of experience in dialysis. Majority 
(60%) of the participants did not receive any information 
regarding prevention of CLC infections. 20% nurses were 
agreed to the availability of protocol about CLC management 
practices at their respective hospital.  
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Table I illustrates the frequency distribution of participant 
nurses as regards to their knowledge on each item of 
Questionnaire about CDC guidelines for prevention of Central 
Line Infections.

With regard to the knowledge of CDC guidelines, study 
revealed that mostly nurses, with frequencies ranging from 
68% to 78% (n=50), were not aware of pathophysiology of 
Central Line Infections (Question 1 and 2). 60% (n=50) of 
nurses knew about diagnostic criteria of CLABSI. All nurses 
(n=50), answered questions correctly about Maximal Sterile 
Barrier (MSB) precautions and Hand Hygiene. Only a few 
nurses, with frequencies ranging from 12% to 34% (n=50), 
correctly answered questions regarding preferred site for CVC 
insertion, type of dressing, dressing change, 0.5 chlorhexidine 
as the optimal skin antiseptic solution and CVC replacement. 
Current study showed 92% (n=50) nurses had un-satisfactory 
knowledge as indicated by total knowledge scores less than 
75%.  Fig. 1 shows the percentage distribution of participant 
nurses with regards to their total knowledge scores on 
Questionnaire. According to this 8% (n=50) nurses had 
satisfactory level of knowledge whereas, 92% (n=50) nurses’ 
knowledge was found un-satisfactory.

With regard to the practice, results showed that none of 
the nurses (0%) washed hands prior and after the various 
procedures that demand hand washing. On the other hand, 
all of the nurses (100%) wore mask and clean gloves. 46 (92%) 
of the nurses scrubbed the hub properly while only 15 (30%) 
nurses allowed the hub antiseptic to dry before connection / 
disconnection or dressing change. Current study showed 80% 
(n=50) nurses had un-satisfactory level of performance as 
indicated by total performance scores less than 75%.  Figure 
2 shows the percentage distribution of participant nurses with 
regards to their total performance scores on Observational 
Checklist. It shows that 20% (n=50) nurses had satisfactory 
performance whereas, 80% (n=50) nurses’ practices were 
found un-satisfactory.

Table - I: Frequency Distribution of Studied Sample as regards to Knowledge Scores (N=50)

Items on Questionnaire Correct ( f ) Correct (%)

Most common route for contamination of Central Line Catheter (CLC) 11 22

Accumulation of organisms on the catheter tip 16 32

Diagnostic criteria for Central Line Infections (CLIs) 30 60

For Central Line Associated Blood Stream Infection (CLABSI) culture sample should be taken 
from 20 40

Preferred site for insertion of CLC 32 64

Site to avoid in patients with Advanced Kidney Disease 16 32

Hand hygiene 50 100

Maximum Sterile Barrier Precautions 50 100

Optimal skin antiseptic for CLC insertion 6 12

Use of ointment or bacitracin/polymixin B 8 16

In setting with high rate of CLABSI, use of  CLC coated with antiseptic agent 28 56

Cover up the CLC insertion site with 17 34

If patient is diaphoretic the type of dressing 36 72

Replace gauze dressing 15 30

Replace transparent dressing 14 28

Replace CLC 8 16

Replace CLC over a guide wire 6 12

Not an important factor in reducing CLI 23 46

Factor which increase the risk of CLI 46 92

Factors which decrease the risk of CLI 17 34
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Figure - 1: Percentage Distribution of studied sample according to total knowledge scores (n=50)

Table II demonstrates the frequency distribution of performance of nurses on observational checklist as regards to CDC guidelines 
while caring for hemodialysis patient with CVC in place. 

TABLE – II: Frequency Distribution of Studied Sample with regards to Performance Scores (N=50)

Observation 01: Catheter connection / disconnection
Yes No

F % F %

Mask worn 50 100.0 0 0

Proper hand hygiene done 0 0 50 100.0

New gloves worn 50 100.0 0 0

Clamp the catheter, caps, removed from blood line 50 100.0 0 0

Catheter hub scrubbed 46 92.0 4 8.0

Hub antiseptic allowed to dry 15 30.0 35 70.0

Catheter connected to blood lines 46 92.0 4 8.0

New caps attached 47 94.0 3 6.0

Gloves removed 50 100.0 0 0

Proper hand hygiene done 0 0 50 100.0

Observation 2: Exit site care during tubing/dressing change
Mask worn for dressing 50 0 0 0
Hand hygiene performed 0 0 50 100.0
New gloves worn 50 100.0 0 0
Skin antiseptic applied properly 50 100.0 0 0
Antiseptic allowed to dry 13 26.0 37 74.0
No contact with exit site 44 88.0 6 12.0

Antimicrobial ointment applied 46 92.0 4 8.0

Dressing applied aseptically 34 68.0 16 32.0

Gloves removed 50 100.0 0 0

Hand hygiene performed 0 0 50 100.0
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Figure - 2: Percentage Distribution of studied sample according to total Performance Scores (n=50)
 

DISCUSSION

Nurses’ knowledge of CDC guidelines has fundamental role in 
preventing Central Line Infections among hemodialysis patients. 
As majority of the study participants received information 
regarding prevention of CLC infections, the findings of the 
current study showed low-level knowledge among nurses as 
indicated by the low percentages of accurate responses. The 
findings showed that 92% (n=50) had unsatisfactory level of 
knowledge indicated by total knowledge score <75%, however 
only 8% (n=50) had satisfactory level of knowledge indicated 
by total knowledge score 75% -100%. The findings are in 
agreement with that of Alkubati et al, who reported low-level 
knowledge among healthcare workers regarding guidelines for 
preventing Central Venous Catheter Related Infections (CVC-
RI)13. The finding is also similar to that reported by Labeau and 
colleagues, where the nurses’ knowledge about CDC guidelines 
was generally low14. 
Use of Maximal Sterile Barrier precautions includes the use 
of a cap, mask, sterile gown, sterile gloves and a sterile full 
body drape for the insertion of CVC. Fortunately, all nurses 
(100%) in the present study have proper knowledge of MSB 
precautions. In agreement El-Enein et al, demonstrated high 
level of knowledge among nurses about hand hygiene and 
barrier precautions15.
CDC guidelines suggest that subclavian site should be 
avoided in patients on hemodialysis and those with advanced 
kidney disease in order to avoid subclavian vein stenosis16. 
Unfortunately, majority (68%) of the nurses lack this knowledge 
of subclavian site to be avoided in patients with AKD. Use of 
either sterile gauze or transparent, semi-permeable dressing 
does not affect the risk for catheter associated infections. In the 
present study, knowledge of type of CVC dressing was low. The 
finding is consistent with that of Labeau et al, which revealed 
low level knowledge of type of CVC dressinG16. Frequency of 
CVC dressing change is another major factor to prevent Central 

Line Infections. 
CDC guidelines suggest that gauze dressing should be replaced 
every 2 days and transparent dressing once per week17. The 
present study revealed nurses’ low level knowledge about 
frequency of CVC dressing change. O’ Grady demonstrated 
that CVC should be replaced only when indicated. The results 
of the present study showed low level of nurses’ knowledge 
about frequency of CVC replacement. This finding is consistent 
with Alkubati et al, revealing low level knowledge of frequency 
of CVC changes18.
Nurses’ practices complying with CDC guidelines has 
crucial impact on preventing Central Line Infections among 
hemodialysis patients. The present study illustrated their un-
satisfactory practice level as indicated by total performance 
scores less than 75%. This finding is concurrent with a study 
carried out by Al-Somali and colleagues, who reported that 
the compliance of nurses was not optimal as indicated by 
total adherence median percent score (IQR) 79% and 76% for 
inpatient and outpatient nurses respectively19. 
Hand hygiene before and after CVC manipulation, remains the 
most essential intervention to prevent Central Line Associated 
Infections. The current study showed that no one among the 
nurses (0%) washed hands before and after CVC manipulation 
contrary to the 100% knowledge scores on question asked 
about hand hygiene. This finding comes in agreement with El-
Enein et al, who demonstrated that none of the nurses (0%) 
washed hands prior and after the various procedures that 
demand hand washing despite of high knowledge scores20.  In 
agreement, Abdelsatir found that as most nurses were aware 
of the importance of hand hygiene in preventing hemodialysis 
access infection however, only 70% of nurses actually 
performed hand hygiene before access manipulation11. 
Wearing mask and gloves is highly recommended while 
changing catheter site dressing or catheter connection / 
disconnection procedures. The present study showed that 
all of the nurses (100%) wore mask and gloves before and 
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after various procedures which demand wearing of mask and 
gloves. This finding is in concordance with El-Enein et al, who 
reported that all of the study participants (100%) wore mask 
and gloves before or after the various procedures that demand 
wearing of mask and gloves21.
>0.5% chlorhexidine preparation with alcohol is the best choice 
for skin disinfection before CVC insertion and during dressing 
changes. The present study revealed nurses’ lack of knowledge 
about optimal skin antiseptic i.e. 0.5% chlorhexidine for CVC 
insertion. In practice all the nurses (100%) disinfected the 
patients’ skin using Povidone iodine. Nurses’ low level of 
knowledge and compliance regarding chlorhexidine in current 
study may be due to non-availability of chlorhexidine in dialysis 
units of study hospitals.
Disinfected site should be allowed to dry for 30 seconds if 
chlorhexidine is used and for at least 02 minutes if Povidone 
iodine16. The present study indicated that as all nurses were 
using Povidone iodine, majority (74%) of the nurses did not 
allowed it to dry for at least 02 minutes. 
Another effective strategy to prevent Central Line Infection is 
maintaining aseptic technique while changing CVC dressing. 
The present study revealed that nurses’ adherence to aseptic 
technique was not satisfactory (<75%). Marschall et al, have 
shown that increase in CLABSIs could be related to improper 
cleaning and non-compliance with aseptic techniques8.
The nurses who have longer experience in dialysis units tend to 
have more knowledge about CDC guidelines and consequently 
more adherent to these guidelines while practicing CVC care. 
The present study revealed that nurses with longer experience 
in dialysis units, were more knowledgeable however their 
professional seniority in dialysis units did not affect their 
performance. On the same line Labeau and colleagues, 
reported that professional seniority found to be independently 
associated with high performance scores14.

CONCLUSION

The results of the current study revealed nurses’ low level of 
knowledge and practices. Therefore, hospitals are required to 
organize adequate trainings and to develop unit specific clinical 
guidelines and protocols.

RECOMMENDATIONS

Based on the study findings, present study recommends 
following:-

•	 Hemodialysis units should be included in critical care units 
as the infection rates among hemodialysis patients are high 
indicated by various studies in literature.

•	 Importance of latest evidence based practices for preventing 
Central Line Infections should be emphasized in structured 
training programs.

•	 Strict monitoring should be carried out to evaluate the level 
of Nurses’ adherence to standard guidelines for preventing 
Central Line Infections.

•	 Healthcare systems should develop unit specific guidelines 
and protocols for Central Line Management to maximize the 
compliance with standard guidelines.

•	 Hospital administration should make obligatory the use of 
Central Line Insertion and Maintenance Checklists given by 
Centers for Disease Control to make sure that all required 
steps were followed.

•	 Healthcare systems should guaranty the availability of all 
equipment and facilities required for implementing evidence 
based practices for preventing Central Line Infections.
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