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Abstract 
 

Background: Despite the advantages of Central venous catheters (CVC), patients are at high risk of infection (local and systematic) that 

could be lethal. Lack of knowledge of the available guidelines for the prevention of CVC-associated infection may increase the rate of 

CVC-associated infections. 

Objective: The purpose of the study is to evaluate student nurses’ knowledge of the guidelines for preventing CVC-associated infection. 

Methods: A descriptive cross-sectional survey was used. This study involved 267 student nurses from four government universities. 

They were in their second-, third- or fourth-year of study. 

Results: Most of the students were female (72.3%) with a mean age of 21.2 (SD 2.5). The mean total score of students’ knowledge was 

very low at 1.6 (SD 1.5) out of 10, the maximum score, and ranged from 0 to 7. Students who reported having received adequate theoret-

ical and clinical education about CVC had higher mean total knowledge scores than those who had not. 

Conclusions: The results showed that Jordanian student nurses have insufficient knowledge about the prevention of CVC-associated 

infection. In order to improve their knowledge, an evidence-based teaching approach is required in the theoretical classes. This should be 

combined with the best clinical training through the use of simulation techniques. 

 
Keywords: Central Venous Catheters; Jordan; Nursing; Students` Knowledge. 

 

1. Introduction 

Central venous catheters (CVC) are widely used in intensive care 

units, renal dialysis units, and oncology departments (Kelly et al., 

2015; Mlinar and Rašković-Malnaršić, 2012; Ullman et al., 2014). 

They are usually used for blood sampling, and for administration 

of medication, chemotherapy, blood products, intravenous fluids 

and parental nutrition (Chopra et al., 2013; Mlinar and Rašković-

Malnaršić, 2012). They allow for giving large amounts of fluid in 

a shorter time than the classical peripheral access (cannulas) 

(Chopra et al., 2013; Mlinar and Rašković-Malnaršić, 2012; 

Ullman et al., 2014). Despite the advantages of CVCs, patients are 

at high risk of infection (local and systematic) that could be lethal 

(Mlinar and Rašković-Malnaršić, 2012; Tomlinson et al., 2011). 

Such infections result in a high mortality rate, a longer hospitaliza-

tion period, and increase the cost of healthcare (Frasca et al., 2010; 

Mlinar and Rašković-Malnaršić, 2012; Tomlinson et al., 2011). 

Many factors can increase the risk of CVC-associated infections, 

including poor health status, immuno-compromised patients, the 

location of the insert site, the type of CVC, and long hospitaliza-

tion (Alkubati et al., 2015; Frasca et al., 2010; Scales, 2011; 

Tomlinson et al., 2011). However, another important cause of 

CVC-associated infection is that healthcare providers in general 

and nurses in particular lack the required knowledge and skills to 

provide optimal care for CVC patients (Gra and Cruz, 2015; Kelly 

et al., 2015; Snarski et al., 2015). Lack of knowledge may result in 

low adherence to the available guidelines for the prevention of 

CVC-associated infection. Nurses always have the main responsi-

bility for CVC care, such as assisting in the insertion procedure, 

dressing, flushing, blood sampling, and adminsitrion of fluid, 

medication, chemotherapy and other liquids that can be given 

through CVCs (Gra and Cruz, 2015; Ullman et al., 2014). They 

also responsible for teaching the patients and family caregivers 

how to care for catheters at home. Hence, they form the first line 

in the reduction of CVC-associated complications, and infection in 

particular. Unfortunately, previous studies confirm that nurses 

have insufficient knowledge regarding the guidelines for prevent-

ing CVC-associated infection (Gra and Cruz, 2015; Kelly et al., 

2015; Snarski et al., 2015). One possible reason is the inadequate 

education and training of nurses during their undergraduate studies 

(Mlinar and Rašković-Malnaršić, 2012). Only one study has been 

found that investigated student nurses’ knowledge of CVC care 

(Mlinar and Rašković-Malnaršić, 2012). The authors used a ques-

tionnaire that was specifically designed for the purpose of the 

study. They included 87 full-time students and 57 part-time stu-

dents in their second year. The results show that student nurses 

had insufficient knowledge about all aspects of CVC care. They 

had poor knowledge of the indicators of a fully functioning cathe-

ter, signs and symptoms of infection and the recommended fre-

quency of catheter flushing and replacement. Thus, the purpose of 

the study is to evaluate student nurses’ knowledge of the guide-

lines for preventing CVC-associated infection. 
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2. Method 

2.1. Design 

A cross-sectional survey design was used.  

2.2. Sample and settings 

This study involved 267 student nurses from four government 

universities, all located in the central and north of Jordan. Second-

, third- and fourth-year students were asked to take part in the 

study. Ethical approval from the appropriate authorities was 

sought. All students were invited personally to participate in the 

study. 500 questionnaires were distributed; 267 were returned 

completed and were eligible for analysis (response rate of 53.4%).  

2.3. Data collection 

The study questionnaire was completed in face-to-face interviews. 

Research assistants visited the selected universities on one occa-

sion and distributed the questionnaires to students. A briefing 

about the study objective and procedure was given to participants 

in their classrooms. We then asked the students who agreed to 

participate to complete the questionnaire and put it in a box in the 

room. It took them 10 to 15 minutes to complete the questionnaire.  

2.4. Questionnaire 

The questionnaire content was developed by the authors based on 

the 2011 guidelines for the prevention of intravascular catheter-

related infections (Centers for Disease and Prevention, 2011) and 

previous literature (Alkubati et al., 2015; Chen et al., 2015; 

Koutzavekiaris et al., 2011; Snarski et al., 2015). It comprised ten 

multiple-choice questions with only one possible correct answer 

and two distractor answers. However, an “I do not know” option 

was included to evade guessing. The questionnaire content was 

reviewed and revised for its relevance and appropriateness by 

three clinicians (head of infection control, two head nurses of 

oncology units) and two PhD holders. It had been used in another 

study conducted by the author on oncology nurses; the Cronbach 

alpha for the questionnaire was satisfactory at 0.78. Each correct 

answer was given one point and other choices, if selected, given 

zero, so the total score could range from zero to ten. General in-

formation about students, such as age, gender, year of study and 

previous education and clinical training on CVC care, was collect-

ed.  

3. Data analysis 

Data was analysed using the Statistical Package for Social Science 

(SPSS version 21). Descriptive statistics such as mean, standard 

deviation, frequency and percentage were computed to describe 

the sample and their response on the knowledge questionnaire. 

The mean total knowledge score was compared against students’ 

characteristics using the independent t-test. 

4. Results 

4.1. Participants’ demographics 

A total of 267 student nurses from four government universities in 

the middle and north of Jordan completed the study questionnaire. 

Most of the students were female (72.3%) with a mean age of 21.2 

(SD 2.5) year (see Table 1). 

 

 

 

Table 1: Demographic Characteristics of Nursing Students (N= 267) 

Characteristic Frequency (%) 

Gender 

 Male 
 Female  

 

74 (27.7) 
193 (72.3) 

Study year  

 Second year  
 Third year  

 Fourth year  

 

75 (28.2) 
109 (40.8) 

83 (31.0) 

Type of Admission  
 Regular admission  

 Bridging system  

 
250 (93.6) 

17 (6.4) 
Previous education about CVC care  

 Yes 

 No  

 

133 (49.8) 

134 (50.2) 
Have you received adequate clinical training on CVC 

care? 

 Yes  

 No  

 

 

34 (12.7) 

233 (87.3) 

Feeling confident when dealing with CVC 

 Yes 
 No  

 

67 (25.1) 
200 (74.9) 

40.8% were in their second year and 50.2 % had received no previous 

education about the care of CVC on their course (see Table 1). Only 

12.7% thought they had received adequate training in providing CVC care.  

4.2. Students’ knowledge of CVC care 

The mean total score of students’ knowledge was very low at 1.6 

(SD 1.5) out of 10, the maximum score, and ranged from 0 to 7. 

The best answered question was question one; 24.3% of students 

knew the correct answer (see Table 2). All other questions were 

answered correctly by less than 19.1% of the students. Only 8.2% 

of students knew that 2% chlorhexidine is the recommended disin-

fectant solution to clean the insertion site of the CVC (question 5). 

A similar percentage of students was only able to recognize that it 

is recommended to replace the administration set every 96 hours 

when lipid emulsion or blood products are not given (question 8). 

Nevertheless, 89% of students erroneously thought that applica-

tion of antibiotic ointments on the insertion site is recommended 

(question 6). Although hand washing is recommended as standard 

in daily practice, only 13.9% of students knew that hand washing 

is recommended with the main steps while caring for CVC pa-

tients (question 9). Complete details of students’ correct answers 

are detailed in Table 2. 

4.3. Two-group comparisons 

To further understand if there is a difference in the mean total 

knowledge score of students with regard to their characteristics, 

independent t-tests were conducted. There was no significant dif-

ference in the mean total score in regard to students’ gender or 

type of admission (p > .05). However, the results showed signifi-

cant differences in the mean of total knowledge score in regard to 

receiving previous education about CVC, receiving adequate clin-

ical training in CVC care, and feeling confident when dealing with 

CVC in clinical. 

Practice (see Table 3). All p values were < .05 and the 95% CI of 

the difference did not contain zero, which is consistent with the t-

test results. Students who reported having received adequate theo-

retical and clinical education about CVC had higher mean total 

knowledge scores than those who had not. In addition, students 

who felt confident in dealing with CVC had significantly higher 

mean knowledge scores than those who did not feel confident. 

Finally, the one-way ANOVA test showed no significant differ-

ence in the mean knowledge score and students’ year of study (p > 

.05).  

 

 

 

 

 
 



34 International Journal of Advanced Nursing Studies 

 
Table 2: Correctly Answered Items on the CVC Care Knowledge Test (N =267) 

Item 

No. 
Question  

Correct Re-

sponses 
n % 

1 It is recommended to replace central venous catheters (CVCs) routinely. (No, only when indicated)  65 24.3 

2 
In settings with a high rate of catheter-related infections it is recommended to use a CVC coated or impregnated with an anti-

septic agent? (Yes, in patients whose CVC is expected to remain in place for more than 5 days) 
51 19.1 

3 
It is recommended to change the dressing on the catheter insertion site? (When indicated (soiled, loosened, …) and at least 

weekly)  
45 16.9 

4 
It is recommended to cover up the catheter insertion site with (Both are recommended because the type of dressing does not 
affect the risk for catheter-related infections) 

45 16.9 

5 It is recommended to disinfect the catheter insertion site with? (2% aqueous chlorhexidine) 22 8.2 
6 It is recommended to apply an antibiotic ointment at the insertion site of a CVC. (No, because it causes antibiotic resistance) 30 11 

7 When lipid emulsions are administered through a CVC it is recommended to replace the administration set? (Within 24 hours) 57 21.3 

8 
When neither lipid emulsions nor blood products are administered through a CVC it is recommended to replace the admin-
istration set.  

 (Every 96 hours)  

22 8.2 

9 
According to the CDC guidelines, which one of the following statements about CVC ongoing care is incorrect: (Hands should 

be only washed before opening the dressing pack and after removing the old dressing).  
37 13.9 

10 
According to the CDC guidelines, which is the preferred site of insertion for the non-tunneled CVC to reduce the rate of 

infection in adult patients. (Subclavian) 
57 21.3 

 
Table 3: Independent T-Test Results Analysing the Difference in Mean Total Knowledge Score between Two Groups 

Variable  t df p  95% CI of the difference  Mean (SD) 

Gender  

 Male 

 Female  

-1.82 265 .070 -0.80 to 0.32 

 

1.51 (1.5) 

1.89 (1.7) 

Previous education about CVC care 
 Yes  

 No  

-8.10 265 .000 -1.72 to -1.04 

 

 

2.31(1.6) 
0.93 (1.21) 

Receiving adequate clinical training  

 Yes  

 No  

-2.77 265 .006 - 1.33 to -0.22 

 

 
2.3 (1.9) 

1.5 (1.4) 

Feeling confident when dealing with CVC 

 Yes  
 No  

-4.50 265 .000 -1.37 to -0.54 

 
 

2.3 (1.7) 

1.38 (1.4) 

Type of Admission  
 Regular admission  

 Bridging system  

0.88 265 .381 -0.42 to 1.11 

 

1.64 (1.6) 

1.29 (1.2) 
 

 

5. Discussion 

This study demonstrated that Jordanian student nurses have a very 

low knowledge level of the various guidelines to prevent CVC-

associated infection. Because no similar studies have been con-

ducted on the same topic, comparing our results to other research 

is limited. As indicated above, only one study was found on stu-

dent nurses, although it did explore students’ overall knowledge of 

CVC (Mlinar and Rašković-Malnaršić, 2012). With regard to pre-

venting CVC infections, our students seem to have even lower 

levels of knowledge. They knew almost nothing about how to 

prevent CVC-associated infection, which represents a possibility 

of risky practice that negatively affects patients’ safety. Their lack 

of knowledge may also increase the rate of healthcare-related 

bloodstream infections (HBSI). A study conducted in Jordan re-

ported that the HBSI rate was 8.1 per 1000 admissions (Al-

Rawajfah et al., 2013). HBSI was found to increase the duration of 

hospitalization for infected patients by 12.7 days over non-

infected patients, and to increase the total healthcare cost (Al-

Rawajfah et al., 2013). The current level of knowledge of student 

nurses needs to be further investigated; hence we recommend 

replication studies at local and international levels. This would 

allow better evaluation of the current status and validate the results 

of the current study. Until that time, nursing scholars (particularly 

in Jordan) are strongly encouraged to incorporate the guidelines 

for prevention of intravascular catheter-related infections (Centers 

for Disease and Prevention, 2011) within their undergraduate 

courses to compensate for this need. In addition, course syllabus 

reform is needed. Previous studies have shown that short courses 

on CVC care improved nurses’ knowledge and adherence to the 

current guidelines for prevention of related infection (Deshmukh 

and Shinde, 2014; Kelly et al., 2015; Zingg et al., 2014).  

In this study, a tool to evaluate knowledge of the guidelines for 

preventing CVC-associated infection was developed by the au-

thors. This tool needs to be further validated within different con-

texts to improve its internal validity; although it has been subject-

ed to content validation, further content and psychometric testing 

is required. This would allow researchers to measure knowledge 

precisely. Furthermore, using a unified validated tool would allow 

comparison of the results of studies conducted within different 

contexts, and help in testing the effectiveness of education inter-

vention in improving student nurses’ knowledge. As a final note to 

prospective researchers, correlating the education intervention 

with selected patients’ outcomes, for example the rate of CVC 

infection before and after the intervention, would be a crucial 

addition to their study. The results of this study should be under-

stood in the light of the following shortcomings. First, this study 

recruited the sample conveniently and only from four government 

universities, which may limit the generalizability of the results to 

the participating universities. Prospective researchers are strongly 

recommended to select the participants randomly and to include 

students from all the nursing schools in the country. Second, the 

evaluation tool used is thought to objective, but this is its first use 

and it has not been previously validated, which may represent both 

internal and external validity threats. Despite these limitations, this 

study is the first of its kind, and it highlights an important gap in 

nursing education that needs to be quickly addressed. It also will 

also encourage nursing scholars in other parts of the world to as-

sess their students’ knowledge about this crucial topic.  
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6. Conclusions 

The results show that Jordanian student nurses have insufficient 

knowledge about the prevention of CVC-associated infection. In 

order to improve their knowledge, an evidence-based teaching 

approach is required in the theoretical classes. This should be 

combined with the best clinical training though the use of simula-

tion techniques. Such changes will naturally result from reform of 

course syllabuses, and research to test the feasibility and effec-

tiveness of these changes in improving undergraduate nurses’ 

knowledge. 
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