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Effect of Simulation-based Learning on Knowledge and
Practice Regarding Hemodialysis Catheter Exit Site Care
Sariga J Theresa1, Reena Mathew2

A b s t r ac t
Background: Hemodialysis remains the most frequently used renal replacement modality across the globe. Vascular access needed to provide
hemodialysis falls under two main categories that are short term and long term. Tunneled, cuffed central venous catheters are used extensively
throughout the hemodialysis patient population as permanent arteriovenous access.
Objective: The objective of the study was to assess the effect of simulation-based learning as an effective learning strategy on knowledge and
practices regarding hemodialysis catheter exit site care among dialysis technician students.
Materials and methods: Quantitative pre-experimental one-group pretest and posttest designs were adopted for the study. The purposive
sampling technique was used to collect the data from 44 dialysis technician students.
Results: Most of the samples (36, 82%) had good knowledge, and most of the subjects (37, 84%) had a satisfactory practicing level after the
intervention. There was a significant difference between knowledge and practice scores before and after the educational program (p = 0.001*).
Conclusion: The study concluded that the intervention effectively improves the dialysis technicians as students’ knowledge and practice
regarding hemodialysis catheter exit site care as well as student satisfaction and self-confidence of simulation-based learning.
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Introduction
Catheter-related bloodstream infection (CRBSI) is a common
form of nosocomial infection that may be avoided. An infectious
complication associated with their central venous catheter affects
5–26% of the patients. In the United States, an estimated 15 million
catheter-days are spent in intensive care units (ICUs), with over
80,000 ICU patients developing a CRBSI each year at a rate of 1.2–5.2
infections per 1,000 catheter-days, leading to up to 28,000 fatalities
and more extended hospital and ICU stay.1
The Centers for Disease Control and Prevention (CDC)
released guidelines for avoiding CRBSIs, which have become
the gold standard for all central venous catheters (CVC) care
recommendations.2 Hand hygiene, maximum sterile staff protective
equipment, chlorhexidine for skin preparation, catheter site
dressing regimens, and particular catheter insertion locations are all
recommended in the guidelines. These criteria have been confirmed
in several trials as effective in preventing CRBSIs. 3
Educators have used innovative techniques for theoretical–
practical education in the 21st century, and simulation is a practical
educational approach. It allows for the development of information,
talents, and decision-making skills necessary for clinical practice.4
It is also a safe practice method in the healthcare profession.
Simulation allows essential aspects of the real clinical field to be
replicated in a learning environment, with the added benefit of
repeatability as many times as needed, enhancing the learning
process and supporting students’ autonomy, independence, and
self-confidence in relation to patient care practices.5

Need to Conduct the Research
Patients receiving hemodialysis with central venous catheters
had difficulties and/or complications such as catheter infection,
hematoma, pneumothorax, infection, thrombosis of the subclavian
vein, and insufficient flow, according to clinical experience and
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observation in hemodialysis units.6 Some of these problems/
complications can be avoided by utilizing intense and coordinated
treatments to save their lives. As a result, the purpose of this study
was to examine dialysis technician students’ knowledge and
behaviors regarding hemodialysis catheter exit site care.

Objective
The objective of the study was to assess the effectiveness of
simulation-based learning on students’ knowledge and practices
regarding hemodialysis catheter exit site care among dialysis patients.

M at e r ia l s

and

Methods

A prospective qualitative research approach was adopted to
conduct the study. Pre-experimental one-group pretest and
posttest designs were used to implement the simulation-based
learning intervention in the study. The nonprobability purposive
sampling technique was used to collect the data from 44 dialysis
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technician students who all are eligible for inclusion criteria
at Pathanamthitta District, Kerala, India. The demographic
pro forma were prepared by researchers’ properties including
age, gender, year of study, and previous training information.
A total of five research instruments were used to collect the
data such as demographic pro forma: (a) Catheter Exit Site Care
before Hemodialysis Checklist, (b) Hemodialysis Catheter Exit
Site Audit Tool (CDC), (c) Structured Knowledge Questionnaire
on Hemodialysis Catheter Exit Site Care, (d) Simulation Design
Scale (SDC), and (e) Student Satisfaction and Self-confidence in
Learning Scale.
The research instrument was validated with experts in the
field of medical surgical nursing department and nephrology
department. The reliability of the tool was assessed and reported
by the primary authors. The Institutional Ethical Clearance (IEC)
permission was obtained for the study. The objectives of the study
were explained to all the samples. The data were analyzed using
SPSS version 20. Frequency, percentage, mean, and standard
deviation were included in the descriptive statistics and inferential
statistics were used to determine the association between the
variables.

Fig. 1: Level of knowledge regarding hemodialysis catheter exit site care
among dialysis technician students

Data Collection Process
The data were collected from five phases in total. Phase I: The
investigators observed the practice of catheter exit site care
before and after hemodialysis among students. The students
were not informed that their practice was observed. Phase II:
The investigator collected the baseline data. The knowledge
of the students was assessed using a structured questionnaire.
Phase III: Investigator demonstrated the procedure of hemodialysis
catheter exit site dressing technique on a full body mannequin
followed by a return demonstration by each student on the
mannequin which was assessed using Hemodialysis Catheter
Care Exit Site Checklist by investigators (two observers).
Phase IV: A debriefing session was conducted to review each
student’s performance. After the completion of simulation-based
training, each student completed the Simulation Design Scale
and Student satisfaction and Self-confidence scale. Phase V: Postknowledge and practice of each student was assessed in the dialysis
unit using the observation checklist and structured knowledge
questionnaire.

R e s u lts
Objective 1: To Assess the Level of Knowledge and
Practice Regarding Hemodialysis Catheter Exit Site Care
Figure 1 reveals that majority of the samples (26, 59.1%) had average
knowledge before the intervention and, after the intervention, most
of the samples (36, 82%) had good knowledge.
Figure 2 reveals that majority of the sample (31, 70.5%) had
an unsatisfactory practice level before the intervention and, after
the intervention, most of the samples (36, 82%) had satisfactory
practice levels.

Objective 2: To Assess the Effectiveness of Simulationbased Learning on Knowledge and Practice Regarding
Hemodialysis Catheter Exit Site Care
Inferential statistics (paired sample t-test) were used to check
the effectiveness of simulation-based learning intervention.
Table 1 shows that there is a statistically significant difference
between pretest mean scores and posttest mean scores of
78

Fig. 2: Level of practice regarding hemodialysis catheter exit site care
among dialysis technician students

Table 1: Mean and standard deviation of simulation-based learning
intervention in experimental and control groups
Knowledge score
Before intervention
After intervention
Practice score
Before intervention
After intervention

Mean
11.82
16.89
Mean
20.84
26.09

Std. deviation
2.21
1.78
Std. deviation
3.04
2.12

t statistic

p value

−23.14

<0.001*

t statistic

p value

−17.10

<0.001*

knowledge and practice (p <0.001). Hence, it is concluded that
the intervention effectively increases the knowledge and practice
scores regarding hemodialysis catheter exit site care among the
dialysis technician students.
Table 1 reveals that there is a statistically significant difference
between pretest and posttest mean scores of knowledge
(11.82 ± 2.21 to 16.89 ± 1.78, p <0.001) and practice (20.84 ± 3.04
to 26.09 ± 2.12, p <0.001) standard deviation hemodialysis catheter
exit site care.
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Objective 3: To Assess the Association between
Knowledge and Practice Scores with Selected
Demographic Variables
Association with the Level of Knowledge

a central venous dialysis catheter, the nurse carries out connection/
disconnection procedures and insertion-site dressing procedures.4

C o n c lu s i o n

We have used a Chi-square formula to assess the statistical
association between the two categorical variables. The study
found that there is a significant association between the levels
of knowledge and year of study (p = 0.002*), received education
(p = 0.002*), and clinical training (p = 0.002*). There was no
statistically significant association found between the age of
the participants (p = 0.10) and the gender (p = 0.22). The study
concluded that there is a significant statistical association found
between knowledge score and selected demographic variables.

Association with the Level of Practice
We have used a Chi-square formula to assess the statistical
association between the two categorical variables. The study
finds that there is a significant association between the levels
of practice and year of study (p = 0.002*), received education
(p = 0.002*), and clinical training (p = 0.002*). There was no
statistically significant association found between the age of the
participants (p = 0.26) and gender (p = 0.10). The study concluded
a significant statistical association between the levels of practice
and selected demographic variables.

Discussion
The present study reported that there is a statistically significant
difference between pretest and posttest mean scores of knowledge
(11.82 ± 2.21 to 16.89 ± 1.78, p <0.001) and practice (20.84 ± 3.04
to 26.09 ± 2.12, p <0.001) standard deviation hemodialysis
catheter exits site care. This is supported by an experimental
study in Kuwait; it is reported that significant improvements in
all aspects and total mean scores of knowledge (p = 0.001) and
practice (p = 0.001) regarding the CVC care and maintenance
were observed among participants in the postintervention phase
following implementation of the educational program.7
The study found that there is a significant association between
the levels of knowledge and year of study (p = 0.002*), received
education (p = 0.002*), and clinical training (p = 0.002*). The study
finds that there is a significant association between the levels
of practice and year of study (p = 0.002*), received education
(p = 0.002*), and clinical training (p = 0.002*). The present study
findings were supported by an experimental study conducted in
Egypt, and the study revealed that there is a significant association
found between posttest knowledge level and practice level with
selected demographic variables such as education (p <0.001), years
of experience (p = 0.001), and attended intensive training sessions
(p <0.001).8
In peritoneal dialysis patients, proper exit site care is critical for
preventing catheter infections. Good hand cleanliness and aseptic
procedures should be stressed to avoid contact contamination,
regardless of whether the patient is receiving early or chronic
treatment. 3 In addition to the aseptic methods, physicians may
prescribe medicines to help prevent bacterial infections. Research
studies have proved that nursing personnel and technicians are
critical in reducing infectious problems. Following the insertion of

This study concluded that simulation-based learning has a significant
impact on knowledge and practice regarding hemodialysis catheter
exit site care among the dialysis technician students. The healthcare
professionals and teaching faculty from healthcare institutions
will play an essential role in improving students’ knowledge and
promoting best practices to give excellent care to the patient and
avoid hospital-acquired infections and other possible infections while
given care to hemodialysis patients.
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