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Abstract:  

        Vascular access devices are one of the most important causes of healthcare acquired 

infection. Millions of vascular catheters are used each year, putting large numbers of 

patients at risk of phlebitis and catheter-related blood stream infection, Aim this study 

aimed to evaluate the effect of implementing an education program on the nurses' 

performance regarding vascular access infection prevention. Tool of the study, three tools 

for data collection were used as follow: (1)Nurses Structured Questionnaire. (2) Vascular 

access infection control practices observational checklist. (3)Assessment sheet to assess 

the incidence of blood stream infection related to vascular access. Research design used 

aquasi experimental. Composed of a convenience sample of  nurses in the Critical Care 

Units who are working Hemodialysis (44 nurses), Intensive Care Units (54 nurses), 

Coronary Care Unit (24 nurses)and114 patients from critical care (44 from dialysis, 54 

from intensive care unit and 24 from coronary care unit).  They are willing to participate 

in the study. The result of present study show that, Concerning nurses’ characteristics, 

the majority of them were female (%2.28), as regard to age nearly half of them (42.38) 

their age was from 1% - > 34 old years and 21.%8 are married . Concerning to patient ’ 

characteristic at ICU and CCU department, one third of them (3%.68) their age  ranged 

from 34 - < 54 years and   62.28 of them were female, also more than half of them  had 

CVC insertion.. Concerning to patient ’ characteristic at dialysis unit, approximately 

more than  one third of them (42.58 ) felt at age group between 54 - 64 years, an 

Concerning to patient assessment for sign and symptom on infection ,there there were 

highly statistically significant differences between mean scores of the pre and post tests . 

The conclusion, There were negative relations between nurses ' knowledge, practice and 

patient assessment for sign and symptom of infection. There were positive correlation 

between nurses` practice and nurses' knowledge about vascular access infection 

prevention pre program intervention while negative correlation post program 

intervention. Recommended that, Nursing managers and the infection control team 

should plan for periodic educational and training programs.   

Keywords: cataract surgery, self care guideline. 
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Introduction

             The majority of patients who 

are admitted to hospitals require the 

insertion of an intravascular device 

(IVD). They permit the infusion of 

medications into the blood circulatory 

system, a means to  sample  blood,  for  

diagnostic  purposes  and  the  

application  of invasive  hemodynamic  

monitoring.  IVDs are used across all 

medical, surgical, palliative and critical 

care specialties and from hospital to 

home environments (Jullman, Kleidon, 

Rickard, 2415). 

       There are different methods are used 

to gain access to the blood stream, it 

may be temporary as, simple IV line, 

cannula and central venous catheter or 

permanent device including: an 

arteriovenous fistula or a synthetic graft. 

The choice of VADs should be based on 

the needs of the patient condition (The 

National Kidney Foundation, 2116). 

        Nosocomial infection is a major 

public health concern throughout the 

world, it contribute to elongation of 

hospital stay, long term or permanent 

disability and death, each year health 

systems spend a considerable amount of 

resources, including high -  end 

antibiotics, health professional work 

time and hospital space to treat the 

consequence of nosocomial infection  

(Gundlapalli, Jaulent, Zhao, 241%).  

      VADs are one of the most important 

causes of healthcare acquired infection. 

Millions of vascular catheters are used 

each year, putting large numbers of 

patients at risk of phlebitis and catheter-

related blood stream infection. The 

attributable mortality of catheter-related 

blood stream infections is approximately 

158, and catheter-related bloodstream 

infections have been associated with 

significant costs (Weinestein & Haggle, 

241%).  

        The incidence of access-related 

infection is estimated at 4.2–2.4 

episodes per one catheter year. The type 

of vascular access is a critical risk factor 

for infection. The risk for an access-

related infection with a tunnelled 

catheter is ten times higher than with an 

arteriovenous (AV) graft and twenty 

times higher than with an AV fistula.         

Infection related to VADs can be 

classified as systemic or local infection. 

Systemic infections can be life-

https://en.wikipedia.org/wiki/Arteriovenous_fistula
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threatening; therefore, nurses must be 

able to prevent infection assess for its 

signs and symptoms to be implemented 

in a timely manner.  Signs and 

symptoms of a systemic infection 

include fever, chills, diaphoresis, 

hypotension, or mental status changes. 

Local infections occur at the insertion 

site, exit site, tunnel, or port pocket. 

Signs and symptoms of local infection 

include edema, tenderness, erythema, or 

drainage (Matey & Sorrell, 2116). 

       Numerous risk factors have been 

cited to increase a patient's risk of VAD 

infection including prolonged 

neutropenia, older age, prolonged 

intensive care unit stay, increased VAD 

dwell time, low absolute neutrophil 

count (ANC), poor nutritional status, or 

device erosion(Chesshyre , et al ,2115). 

      To improve patient outcomes and 

reduce healthcare costs, it is essential 

that everyone involved in caring for 

patients with a vascular access device is 

educated about infection prevention. 

Healthcare workers, patients and their 

carers need to be confident and 

proficient in infection prevention 

practices and to be equally aware of the 

signs and symptoms of clinical infection 

and how to access expert help when 

difficulties arise. Well-organised 

educational programmes that enable 

healthcare workers to provide, monitor, 

and evaluate care and to continually 

increase their competence are critical to 

the success of any strategy designed to 

reduce the risk of infection( National 

institute for health and care excellence, 

2112). 

       Infection control standard 

precautions include certain measures 

such as use of aseptic technique, hand 

hygiene, use of personal protective 

equipment (PPE), sharps safety, staff 

health, safe use and disposal of sharps, 

safe injection practices, environmental 

cleaning, reprocessing of equipment, 

single use policy and  waste 

management. Many infection control 

measures, such as appropriate hand 

hygiene and the correct application of 

basic precautions during invasive 

procedures are simple and of low-cost, 

but require staff accountability and 

behavioral change, in addition to 

improving staff education, reporting and 

surveillance systems (Dawson, 2112).                                                                                     

         Vascular access assessment is the 

most important tasks for nurses and 

personnel who assisting in the 

performance of procedure. These tasks 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Matey%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28083553
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camp-Sorrell%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28083553
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require knowledge, professionalism and 

special education to be master. So, the 

nurses and technicians are responsible 

for day-to-day consistency of the 

vascular access care process and patient 

education. The routine maintenance of 

vascular access devices is a shared 

responsibility between the nurse and the 

patient, so that the nurse has an 

important part to play in the adequate 

preparation and education of the patient 

(Wilson, 2115).   

     Nurses serve an important role in 

preventing the transfer of organism in 

two ways, first, as the health 

professionals who often spend the most 

time with patient: nurse have a greater 

opportunity for spreading organism. It is 

imperative that nurse disinfect their 

hands before and after content with 

patient and after performing a potentially 

hand contaminating activity. The second 

way that nurses reduce hand to hand 

spread is to serve as patient advocates. 

With the number of health care workers 

involved in patient care each day, there 

is a significant opportunity for breaks in 

hand – hygiene technique (Elneblawy, 

2112).     

 

                                  

Significance of the study 

       Infection is a cause of 

hospitalization for critical ill patient in 

the U.S.A, rate of infection about 348, 

and the rate of hospitalization for 

vascular access infections more than 

doubled. In 2412, there were 143 

admissions per 1444 patient years with 

the diagnosis of  bacteremia / septicemia 

and 122 per 1444 patient years with the 

diagnosis of vascular access-associated 

infection. Infection is reported as the 

second most common cause of death in 

critical ill patients 24.2 % in 2412, after 

cardiovascular disease (Bayoumi, 

Mahmoud, 2112).  

     In Egypt at 2416 about ninety-one 

ICUs in 2% hospitals contributed to 

424,544 patient days and 2,6%% Health 

care–associated infections (HAIs) 

(Talat, et al, 2116). The number of 

patients enter to the critical care units 

(ICU, CCU, dialysis and emergency 

department) in year 2412 were 

13%2,%22,121,1%254% respectively 

(statistics office in Benha Unviersity 

hospital, 2112).  Approximately 
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vascular catheters were used for all 

patients, large numbers of patients were 

at risk of catheter-related blood stream 

infection. 

                                                     

      Kadium (2115), reported that 

studies provided evidence of effects of 

improving nurses’ knowledge on 

reducing cross blood stream infection. 

The greater part of the studies proposed 

that the educational intervention could 

improve or enhance nurses’ knowledge 

in reducing cross blood stream infection 

rates.     Therefore, the current study 

aims to improve nurses’ knowledge and 

practice as regard VADs infection 

prevention.  

Aim of the study: 

    This study aims to evaluate the effect 

of implementing an education program 

on the nurses' performance regarding 

vascular access infection prevention. 

Research hypotheses 

1-The mean score of nurses’ 

knowledge and practice post education 

program will be higher than before. 

2-after implementing the program 

incidence of blood stream infection 

will be decrease. 

To achieve the aim of this study the   

following research question is 

formulated.             

:Subjects and Methods 

Research design 

           A quasi Experimental - design 

was utilized to achieve the aim of 

this study. 

1- Study setting 

       The study will be conducted in the 

Critical Care Units including 

(Hemodialysis, Intensive Care Units, 

coronary Care Unit) at Benha University 

Hospital.  

Subjects     

a- nurses 

       a convenience sample of  nurses in 

the Critical Care Units who are working 

at the above mentioned setting and are 

assigned for caring the patients with 

vascular access insertion which 

including: Hemodialysis (44 nurses), 

Intensive Care Units (54 nurses), 

Coronary Care Unit (24 nurses).  They 

are willing to participate in the study.  

b- Patient 

114 patients from critical care (44 from 

dialysis, 54 from intensive care unit and 

24 from coronary care unit). Who are 

assigned for care 
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 Tool for data collection:  

        Three tools for data collection were 

used as follow: 

Tool 1: Nurses Structured 

Questionnaire  

     It aimed to assess nurses' knowledge 

related to vascular access infection 

prevent This questionnaire was 

developed by the researcher in Arabic 

language after reviewing the recent 

related literatures. % It involved the 

following two parts:  

  Part 1: Concerning socio-

demographic characteristics for nurses' 

related to their age, gender, marital 

status, qualification, years of experience, 

work place and attendance of training 

past programs about infection control. It 

will be attached to the questionnaire, 

knowledge about vascular access 

infection prevention.                                                                                        

Part 2:  This part concerned with 

assessment of nurses’ knowledge. 

 It consists of five parts as follow:. 

were given zero score. These scores 

were summed-up and converted into a 

percent score. Then categorized as 

follow: 

 Score < 25 referred to unsatisfactory. 

 Score >25 referred to satisfactory. 

II. Tool (2): Vascular Access Infection 

prevention Practices observational 

checklist (Appendix II). These 

checklists were adapted from (Center 

for disease control and prevention 

(CDC), 2114) and modified by 

researcher to assess nurses' practice 

regarding Vascular Access Infection 

Control including: Insertion of cannula, 

care of central venous catheter, removel 

of intravenous cannula, cannulation of 

arteriovenous fistula or graft, 

decannulation  

Score < 25 referred to Inadequate. 

- Score > 25 referred to adequate.  

 

I. Operational design: 

   Preparatory phase   

This phase included reviewing both 

national and international literatures 

related vascular access infection 

prevention  to develop the study tools for 

data collection. During the development 

of the study tools, the supervisors’ 

guidance and experts’ opinions were 

considered. 

 Pilot Study 

     Pilot study was carried out on 148 os 

studied group  in order to test the 

applicability of the constructed tools and 
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the clarity of the included questions. The 

pilot has also served to estimate the time 

needed for each subject to fill out the 

questions. According to the results of the 

pilot, some modifications were 

performed as needed.  

Validity and reliability: 

 Face and content validity were 

ascertained by a group of experts from 

Medical Surgical Nursing department, 

Faculty of Nursing,  Benha University 

and Ain Shams University. Their 

opinions were elicited regarding the 

format, layout, consistency, accuracy 

and relevancy of the tools.  

Testing reliability of the developed 

tools was done through alpha cronbach 

test that was 4.%25 for total patients' 

practice observational check lists and 

15954 for the patients' knowledge 

assessment questionnaire. 

 Fieldwork 

     Data collection for this study was 

carried out through six months,   from 

the beginning of April, 241% till the end 

of September, 2412, and the following 

was done: 

The researcher met the patients who were 

admitted in the previously mentioned 

setting. Then explained the  

Data Collection 

  Data were collected in the following 

sequence 

 Structured interview was conducted 

for nurses eligible for the study 

(fulfilled the inclusion criteria) in 

order to explain the purpose of the 

study, assure confidentiality.  

Data collection and teaching sessions 

were conducted in morning and 

afternoon shifts starting at October 

241% still the end of july 2412. 

Assessment phase:  

The nurses’ knowledge 

assessment questionnaires were 

used to assess their knowledge 

regarding vascular access 

infection prevention to identify 

the nurses’ educational needs. 

These tools were filled in by the 

nurses; it had taken about 24 

minutes to be filled. 

Nurses were observed by the 

researcher using observational 

checklists to assess their practice 

regarding hand washing, Gloving, 

Gowning, insertion of cannula, 

care of CVC, cannulation, 

decannulation of fistula or graft. It 
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had taken for 24 minutes for each 

nurse. 

Patients were observed by the 

researcher using patient 

assessment sheet to assess 

presence of blood stream 

infection. It had taken 14 minutes 

for every patient (pre test).  

Planning Phase (program development): 

Proposed program general and specific 

objectives were designed based on 

predetermined subjects' need, relevant recent 

literature, and opinions of the nursing 

experts. This program was revised and 

modified based on the experts' comments, in 

order to be implemented using various 

methods including a booklet contained 

major headlines of the educational 

program for  vascular access infection 

prevention, which was designed by 

researcher, and written in a very simple 

Arabic language, as well as 

supplemented by photos. 

 Statement of objectives used in the 

program:  

 Based on the result obtained 

from assessment tools and review of 

literature, the program content was 

developed by researcher in the form of 

booklet. 

Ethical considerations: 

   The ethical research considerations 

include the following: 

Ethical considerations: 

The ethical research considerations in 

the study included the following: 

  The research approval was 

obtained from the ethical 

committe of faculty of nursing 

before initiating the study work.  

 The researcher clarified the 

purpose and aim of the study to 

nurses and patients included in 

the study before data collection. 

 Oral consent was obtained from 

nurses and patients to participate 

in the study. 

 The researcher assured 

maintaining anonymity and 

confidentiality of subjects’ data.  

 The subjects was informed that 

they are allowed to choose to 

participate or not in the study and 

they have the right to withdraw 

from the study at any time. 

IV. Statistical analysis 

 The data collected from the studied 

patients was revised, coded and entered 

into an excel sheet on the computer. 

Statistical analysis was fulfilled using 
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the statistical package for social sciences 

(SPSS) version 24. Data were presented 

using descriptive statistics in the form of 

frequencies, percentages. Chi-square test 

(X
2
) was used for comparisons between 

qualitative variables to find out relations. 

Statistical significance was considered as 

follow:  

- P value > 4.45 non significant. 

- P value ≤ 4.45 significant. 

- P value < 4.41 highly significant. 

- Results:  

        Regarding the demographic 

characteristics of the studied patients, 

table 1 shows that the distribution of the 

studied subject according to their 

demographic characteristics, it revealed 

that, the majority of the studied subject 

were female (%2.28), nearly half of them 

(42.38) their age was from 1% - > 34old 

years with Mean ± SD (2.24222.%2) and 

21.%8 are married .Around one third 

(36.48) of studied nurses were graduate 

from Bachelor in nursing and their work 

experience in the critical care unites 

were ranged from 1– > 5 year. 

Concerning last training and educational 

program about half of them (54.28) 

had attended to courses regard to 

infection control and the last duration 

was from 1-3 years for 66.28 of the 

studied subject. 

Table (1): Number and percentage 

distribution of the studied subject 

according to their demographic 

characteristic (No=154) 

Personal data No. % 

Age   

1%- > 34 52 42.3 

34 - > 44 42 44.5 

44 - > 54 2 %.2 

Mean ± SD. 22.%222.24 

Sex   

Male 12 12.3 

Female 21 %2.2 

Marital status   

Single 2% 25.5 

Married 22 21.% 

Divorced 2 1.% 

Widowed 1 4.2 

Level of qualification   

Diploma in nursing  35 31.% 

Institute of technical health 35 31.% 

Bachelor in nursing 44 36.4 

Years of work experience   

1– > 5 51 46.4 

5 – 14 32 33.6 

More than 14 22 24.4 

Past educational program-

training program 
  

No 44 44.4 

Courses 56 54.2 

Workshops (conference) 14 2.1 

Duration of  last educational 

training program (n = 66)   

Less than one year 2 14.6 

1 – 3years 44 66.2 

More than three years 15 22.2 

Department   

ICU 54 45.5 

CCU 24 1%.2 

Dialysis 44 36.4 
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Figure (1): Mean % score of nurse 

knowledge related to 

vascular access infection 

prevention (n = 111) 

Figure (1) shows mean percent 

scoredistribution of the subjects' nurses 

related to their knowledge pre, post 

educational program intervention. It 

revealed that the mean percent scoreof 

the subjects' nurses over all knowledgein 

pre intervention phases was(5%.23) 

compared to (2%.2%, 22.2& %2.2%) in 

their overall knowledge in immediate 

and after 3month,6monthof intervention 

phasesrespectively with average (23.22). 

 

 

Figure (5): Level of nurse practice 

related to vascular 

access infection 

prevention (n = 111) 

       Figure (5) shows Frequency 

distribution of the subjects' related to 

practice between pre and post 

educational program intervention. It 

revealed that all (1448) of the studied 

nurses practice were unsatisfactory pre 

educational program intervention and 

reached to satisfactory level  immediate 

and  post program intervention on 3
th

 

and 6
th

 month (%3.68 , 22.1 % &24.28 ) 

respectively . 

 

 

Table (16):Correlation between nurses` practice and 

nurses' knowledge about vascular access infection 

Nurses' knowledge about vascular 

access infection 

Nurses` practice 

r P 

Pre 
4.244* 

4.41

2* 

Post program 
  

Immediate 
-4.114 

4.25

4 

3th month 
4.41% 

4.%5

3 

6th month 
4.445 

4.25

6 

Average 
4.412 

4.24

3 

 

This table reveals that there is positive 

correlation between total nurse's 



14 

 

knowledge and their practice related 

vascular access infection prevention pre 

educational program, at p ≤ 4.45 while, 

there was no significant correlation 

betweenknowledge and practice post 

program. 

Discussion: 

      Regarding age: the current study 

revealed that, nearly half of them 

(42.38) their age were from 1% - > 34 

old years. This, perhaps, reflects the 

demanding nature of critical care unites 

service, so that older nurses may find it 

difficult to cope with the load of work 

required and prefer the newly graduate 

to work in the critical care units as they 

had the ability to acquire knowledge and 

change their behaviors based on 

submission of up to date knowledge. 

This is in line with Fayed, 

Elbahnasawy, Omar (2116), who study 

bout "Effect of Instructional Program on 

Nurses Compliance with Universal 

Precautions of Infection Control" stated 

that most of the respondents (22.58) 

were age ranged between 24 to 32 years 

old.  

       On the other hand this finding 

disagree with Mahmood, Khudur 

(2116), who study bout" Assessment of 

Nurses' Knowledge toward Vascular 

Access Devices for Patients with 

Hemodialysis at Baghdad Teaching 

Hospital" Illustrates that more than half 

of the studied nurses (54.28) were 34 

>44 years 

        As regard to gender, the current 

study result revealed that the majority of 

the studied subjects were female 

(%2.28). The higher percentage of 

female nurses may be due to the 

increased in the number of female nurse 

as compared with males. This finding 

was  agree with Firoozjayi, Hajbaghery,
  

Adib (2116), who study bout 

"Frequency of nursing care of vascular 

access in hemodialysis patients" and 

stated that the majority of the studied 

subjects were female ( %58), but this 

finding disagree with Alrubaiee, 

Baharom  Shahar Daud (2112), who 

study bout "Knowledge and practices of 

nurses regarding nosocomial infection 

control measures in private hospitals in 

Sana’a City, Yemen" , stated that the 

highest percentage of nurses were males 

(61.28).  

          In relation to educational level, 

the current study illustrated that, one 

third (36.48) of studied nurses were 

graduate from Bachelor in nursing. This 

mailto:alrubaiee73@gmail.com
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could be due to hospital policy as they 

prefer to their highly qualified nurses in 

the critical care unites rather than other 

graduate to be able to carry up their 

responsibility. This results are in 

agreement with Eskander, Morsy, 

Elfeky (2113) who study bout 

"Intensive Care Nurses’ Knowledge & 

Practices regarding Infection Control 

Standard Precautions at a Selected 

Egyptian Cancer Hospital", mentioned 

that more than half ( 66.2%) Levels of 

Education were Baccalaureate. 

          Also this finding disagreement 

with Moursy & Sharaf (2112), who 

study bout "vascular access care at 

hemodialysis unit; nurses' compliance to 

infection prevention and control 

practice", who reported that more than 

two third 66.2% of the studied nurses 

the  educational level are diploma.  

  Regard to marital status, the result 

revealed that, three fourth (21.%8) of the 

subjects are married. This finding was 

agreement with, Mahmood, Khudur 

(2116) who study about "assessment of 

nurses' knowledge toward vascular 

access" who reported that four fifth (24 

%) of the study subjects are married. 

         As regard to years of work 

experience, the result revealed that 

nearly half (46.4%) of the studied 

subject had years of work experience 

ranged from 1– > 5 years, this finding 

agreement with Fayed, Elbahnasawy, 

Omar (2116) who study bout "Effect of 

Instructional Program on Nurses 

Compliance with Universal Precautions 

of Infection Control", who reported that 

more than half of them had less than 5 

years of experience (53.38) years of 

work experience.  

 

     Regarding presence of other eye 

diseases, the present study revealed that, 

most of the study patients had previous 

cataract in the other eye; this finding is 

not congruent with El- Sayed (2113) 

who reported that nearly about one third 

of the study patients had previous 

cataract in the other eye. This may due 

to presence of risk factor that causes 

cataract on both eyes e.g. diabetes 

mellitus. 

                Also, this finding 

disagreement with Moursy, Sharaf 

(2112). Who study bout "vascular 

access care at hemodialysis unit; nurses' 

compliance to Infection prevention and 

Control Practices" who reported that   
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half of the study nurses (52.1 %) had 

years of experience range from   14< 24 

years. 

          Regard to last training and 

educational program the result 

revealed that about half of them (54.28) 

had attended to courses regard to 

infection control. This may be due to the 

most hospitals become aware with 

important of learning nurses about 

infection prevention. This finding 

agreement with Moursy, Sharaf (2112), 

who reported that the majority of them 

(238) attended infection prevention  

training programs during work, 

     Also, this finding disagreement with 

Abdelsatir (2113), who conducted "a 

study to evaluate nurses’ awareness and 

practice of HD access care in Khartoum 

State, Sudan", focusing on the 

application of proper hand hygiene and 

HD access care; he stated that the 

majority of nurses did not attended 

training program about infection control. 

        Regard to duration of last 

educational training program the 

result revealed that (66.2%). From the 

researcher's point of view attending 

continuing nursing education courses 

and training programs have the benefits 

of keeping nurses up-to-date and 

refining their practices especially in 

carrying out procedures that require 

strict aseptic technique. 

Section 2: demographic characteristics of the studied 

patient 

        In relation to patients' 

demographic data in dialysis unit, the 

present study revealed that 

approximately one third of the studied 

subjects (42.5%) fall at age group 

between 54 - 64 years old. This finding 

agreement with Dawood (2116) who 

study about "Effect of Implementing a 

Protocol of Nursing Care on 

Hemodialysis Patients ' Safety 

Outcomes" who reported that, the 

majority of the patients were in the age 

group 54<64 In addition, Laudansk 

(2113) mentioned that the most 

common age groups of patients 

complaining from end stage renal 

disease( ESRD ) and undergoing AVF 

were ranging from 54 - 64 years old that 

may be due to age related changes. 

   Concerning to gender in dialysis 

unit the present studied show that half of 

patients (52.5 %) were male. These were 

in line with Mabrouke (2115) who 

studuy about "Assessment of 

hemodialysis adequacy in patients with 
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chronic kidney disease in the 

hemodialysis unit at Tanta University 

Hospital in Egypt".  Who reported that 

the majority of the studied patients were 

males. And  Pessoa & Linhares (2115), 

who study about Hemodialysis patients 

with arteriovenous fistula: knowledge, 

attitude and practice who reported that 

most of participants (56.28) are being 

male. On the contrary, Sawako (2111) 

who study about "The association 

between estrogen receptor a gene 

polymorphism and mortality in female 

end-stage renal disease" concluded that 

the incidence of ESRD among females 

was higher than males.  

          As regard to type of vascular 

access in dialysis unit. The present 

studied show that the majority of the 

patient use arteriovenous fistula. 

National kidney foundation (2116), 

mention that Health care providers 

recommend an AV fistula over the other 

types of access because it provides good 

blood flow for dialysis lasts longer than 

other types of access is less likely to get 

infected or cause blood clots than other 

types of access. This finding disagree 

with Hemachandar (2115), who study 

about "Analysis of Vascular Access in 

Haemodialysis Patients - Single Center 

Experience" who reported that number 

of cvc inserted about 548 of 

hemodialysis patient  . 

      Socio-demographic characteristics 

of patients in CCU and ICU unit the 

present study revealed that one third of 

the studied subjects (44.38) fall at age 

group between 54 - 64 years old pre 

educational program and (52.28 & 648) 

of the studied subjects fall at age group 

between 54 - 64 years post 3
rd

, 6
th

  

month post intervention. this finding 

agree with El Nemr, etal (2113), who 

study about an interventional study to 

decrease central venous catheter related 

blood stream infection in intensive care 

units at zagazig university hospital ,who 

reported that  half m of the studied 

subjects 53.6%   their age more than 44 

years old pre intervention while 55.1% 

more than 44 years old post intervention. 

        Regard to gender   the present 

studied show that at CCU, ICU about 

two third of them were female. This 

finding disagree with Culshaw,et al 

(2112), who stud about 

"Healthcare-associated 

bloodstream infections in critically 

ill patients: descriptive cross-
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sectional database study evaluating 

concordance with clinical site 

isolates" who reported that  about 

65.28 were male  

As regard to type of vascular            

The  .access in patient at CCU and ICU

of present studied show that the majority 

them inserted central venous line, 

                  mention that ,)2115( Pulmer

are rabid  CVCs                                    

administration and dilution of large 

volume of fluid are possible because the 

catheter tip is in large vessel, 

additionally rapid dilution reduce risk of 

phlebitis and venous sclerosis, other 

advantage of CVC include longer 

dwelling times of weeks.                          

                   

Section 3: nurses' knowledge about 

vascular access infection prevention 

        As regard to total level of 

knowledge, this study revealed that the 

majority (24.58) of the studied nurse's 

had unsatisfactory level of knowledge 

pre educational program intervention 

and reached to satisfactory level  

immediate and  post program 

intervention on 3
th

 and 6
th

 month (144 % 

, 26.48 & 21.%8 ) respectively. This 

finding came on the same line with 

Fayed, Elbahnasawy, Omar (2116), 

who study bout" effect of instructional 

program on nurses compliance with 

universal precautions of infection 

control" who found in their study that 

nurses knowledge and practice at pre, 

post and follow-up program 

implementation that the majority of 

nurses had poor knowledge pre-program 

implementation (1448), while 21.28 had 

good knowledge after program 

implementation.  

     As regard to nurse' knowledge 

about infection, the results of this study 

showed that there was highly 

statistically significant difference 

between mean score of total knowledge 

related to infection pre and post 

intervention of education program. This 

might be attributed to the fact that most 

of them were educated which allow 

them to commit to the instructions in the 

education program and follow it in order 

to decrease infection. 

    On the same line, Qayyum, Sattar, 

,Waqas (2111) who found in a study on 

"Hospital acquired infections; 

Knowledge about it and its prevention" , 

added that, majority of healthcare 

providers had adequate knowledge about 
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nosocomial infection which increased to 

26.158 and 26.28 in ICUs respectively 

after intervention without significant 

difference. 

   As regard to knowledge about CVC 

related (definition, uses and its 

complication). This study revealed that 

studied subject aware with the definition 

of CV     

Conclusion:  

 

Based on results of the present 

study, the following can be concluded: 

 The post mean knowledge and 

practice scores of nurses regard 

vascular access infection prevention 

that were exposed to educational 

program were higher than their 

pretest knowledge mean scores. 

 There were negative relations 

between nurses ' knowledge, practice 

and patient assessment for sign and 

symptom of infection.  

 There were positive correlation 

between nurses` practice and nurses' 

knowledge about vascular access 

infection prevention pre program 

intervention while negative 

correlation post program 

intervention.   

Recommendations: 

Based Results of the current study 

recommended the following: 
 Nursing managers and the infection 

control team should plan for periodic 

educational and training programs. 

 Educate nursing staff as regards the 

indications for vascular access use, 

proper procedures for the insertion 

and maintenance of intravascular 

catheters, cannulation and 

decannulation for fistula and  graft 

and appropriate infection control 

measures to prevent intravascular 

catheter related infections. 

 Periodically assess knowledge of and 

adherence to program for all nurses 

involved in the insertion and 

maintenance of intravascular 

catheters. 

 Strict observation of nurses’ 

performance/ utilization of infection 

control standard precautions and 

correction of poor practices by the 

infection control team are required. 

 Continuing training courses for 

nurses to demonstrate competence 

for the insertion and maintenance of 

peripheral, central venous catheters, 

cannulation and decannulation of 

fistula and graft. 
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 Providing training programs for 

newly joined critical care units' 

nurses about vascular access 

infection prevention and at regular 

intervals. 

 Availability of all facilities and 

equipments required for applying 

vascular access infection prevention  

 Updating knowledge and 

performance of critical care units' 

nurses through continuing in-service 

educational programs. 

Related to  future e researches:  

1- More programs can be designed and 

implemented on the other department 

in hospital. 

2- Identification of factors predisposing 

to lack of compliance with standard 

precautions in the critical care units. 

3- Replication of the study on a large 

probability of sample from different 

geographic areas should be done to 

achieve more generalizable results. 

about the disease, postoperative care and 

prevention of cataract surgery 

complications. 

- Further researches are proposed to 

investigate the effect of the 

implementation of these guidelines on 

decreasing the incidence of 

complications after the surgical 

technique. 

- A simplified illustrated and 

comprehensive Arabic booklet 

including postoperative self-care 

guidelines should be provided for 

patients undergoing cataract surgery. 

- Conducting a similar research among 

larger probability sample of   the 

population to generalize the findings. 

- Providing patients undergoing  cataract 

surgery    with  postoperative  self–care 

guidelines via nurses through  different 

media such as posters.  

Reference: 

1. Moursy, Sharaf  ( 2112  ) Vascular 

Access Care at Hemodialysis Unit; 

nurses' compliance to Infection 

prevention and Control Practices 

Journal of Nursing a nd Health 

Science (IOSR-JNHS-ISSN: 2324–

1252.p- ISSN: 2324–1244 Volume 

6, Issue 2 Ver. III (Mar. - Apr. 

2412), PP 61-62 

2. Adebimpe, Olalekan W, 

Olufunmilayo A et al. (2111): A 

comparative study of awareness and 

attitude to nosocomial infections 

among levels of health care workers 



12 

 

in south western Nigeria. Continental 

J. Tropical Medicine 5 (2): 5 – 14.  

3. Amanda, j., Picu, U., Mappsci,b., 

kleidon ,T., Claire, M., Rickard, M., 

(2415). The role of the vascular 

access nurse practitioner in 

developing evidence, promoting 

evidence-based vascular access 

practice and improving health 

services, Vascular Access; 1(1), 

Available at 

https://www.researchgate.net/publica

tion/226154634_The_role_of_the_v

ascular_access_nurse_practitioner_in

_developing_evidence_promoting_e

vidence- 

based_vascular_access_practice_and

_improving_health_services   

4. DOI: 14.1136/bmjopen-2414-

442252 group.bmj.com on 

5. Fayed N.,., Elbahnasawy H., , Omar. 

T., (2416). Effect of Instructional 

Program on Nurses Compliance with 

Universal Precautions of Infection 

Control. International Journal of 

Novel Research in Healthcare and 

Nursing Vol. 3, Issue 1, pp: (%1-22), 

Month: January-April 2416, 

Available at: 

www.noveltyjournals.com 

a. Gamil Alrubaiee 

Anisah Baharom 

Hayati Kadir Shahar 

Shaffe Mohd Daud, 

Huda Omar Basaleem(24

12). Knowledge and 

practices of nurses 

regarding nosocomial 

infection control 

measures in private 

hospitals in Sana’a City, 

Yemen. Safety in Health 

December 2412, 3116 

6. G

ould, D.J., Drey, N.S., & Moralejo 

,D.,(244%). Interventions to improve 

hand hygiene compliance in patient 

care. Journal of Hospital Infection; 

6%, pp: 123–242 

2. Gundlapalli,A., Gaulent , 

M.,Zhaomd.(241%).Medifo2412: 

Precision Health Care Through 

Informatics,1
st
 ed, International 

medical informatics association and 

isopress, Netherland. 

%. Hany Girgis Eskander1, Warda 

Youssef Mohammed Morsy2, Hanaa 

Ali Ahmed Elfeky3(2416). Intensive 

Care Nurses’ Knowledge & Practices 

regarding Infection Control Standard 

Precautions at a Selected Egyptian 

Cancer Hospital Volume 5, Issue 5 

Ver. DOI: 14.222471252-

4545416225 I (Sep. - Oct. 2416), 

PP 62-25 www.iosrjournals.org  

2. Jullman.n, kleidon,h,Rickard.n, 

Gavin,r(2415). Intravascular device 

administration sets: replacement 

after standard versus prolonged use 

in hospitalised patients a study 

protocol for a a randomised 

https://www.researchgate.net/publication/276154630_The_role_of_the_vascular_access_nurse_practitioner_in_developing_evidence_promoting_evidence-based_vascular_access_practice_and_improving_health_services
https://www.researchgate.net/publication/276154630_The_role_of_the_vascular_access_nurse_practitioner_in_developing_evidence_promoting_evidence-based_vascular_access_practice_and_improving_health_services
https://www.researchgate.net/publication/276154630_The_role_of_the_vascular_access_nurse_practitioner_in_developing_evidence_promoting_evidence-based_vascular_access_practice_and_improving_health_services
https://www.researchgate.net/publication/276154630_The_role_of_the_vascular_access_nurse_practitioner_in_developing_evidence_promoting_evidence-based_vascular_access_practice_and_improving_health_services
https://www.researchgate.net/publication/276154630_The_role_of_the_vascular_access_nurse_practitioner_in_developing_evidence_promoting_evidence-based_vascular_access_practice_and_improving_health_services
https://link.springer.com/journal/40886


1% 

 

controlled trial. BMJ Open 

5(2):e442252-e442252 · February 

2415 with 246 Kaye, k. & Dhar, S. 

(2416). Infection prevention and 

control in health care : facility 

planning and management ,3th ed , 

Elsevier, USA.   

11. Lewis,S.,Bocher.L,Heitkemper,M.,K

wong,J.&Hardingm,L.(2416).medica

l-surgical nursing –EBook 

assessment and management of 

clinical problem ,14
th

 ed, Elsevier 

health science ,USA. 

12. Page | %1 

13. Weinestein & Haggle (241%). 

palmers principles practice of 

infusion therapy.2
th

 ed, Lippincot 

willans, china. 

14. www.iosrjournals.org DOI: 

14.222471252-4642436162 

www.iosrjournals 

 

15. Chesshyre, E., Goff Z, Bowen A, 

Carapetis J.(2415). The prevention, 

diagnosis and management of central 

venous line infections in children 

Infect. J, 21:(l 1). 

16. Matey, L., & Sorrell, D,. (2416). 

Venous Access Devices: Clinical 

Rounds, ASIA Specific of Oncology 

nursing J. 3: (4), doi: 14.414372342-

5625.1264%4 

12. National institute for health and care 

excellence, ( 241%). Preventing 

infection related to vascular access 

preventing infection related to 

vascular access Devices. Available at 

http://pathways.nice.org.uk/pathways

/prevention-and-control-of-

healthcareassociated- Infections. 

Accessed on 157172412 at 2 

 

 

1%. Wilson,s.(2415). vascular access 

principle and practice,5
th

 ed, 

Lippincott willam ,china. 

 

a. Y

ates, c. (2415).essential 

of nursing practice,1
st
 ed, 

Sage, USA.\ 

12. Bayoumi.H & Mahmoud. F, 

(2412). Effect of education program 

on nurses’ knowledge and practice 

regarding care of central venous line 

in pediatric hemodialysis: evidence-

based practice guidelines, Egyptian 

Nursing Journal; 14(2):%%-%2 

available at: 

http://www.enj.eg.ne.com. 

24. National Kidney Foundation, 

(2411). Kidney Disease Outcomes 

Quality    Initiative Practice, Walden 

University, College of Health 

Sciences; 2416. pp. 5–23.                                                      

       

21. -Talaat.a, shokry.m,  kholymd, g, 

kotb& fernanda .b,(2416). National                   

surveillance of health care–

associated infections in Egypt:               

Developing a sustainable program in 

a resource-limited                        

country, American Journal of 

Infection Control 44(11):                    

1226-1341,available at 

https://www.sciencedirect.com/scien

ce/article .                              

22. Kadium ,(2415). Improving 

nurses’ knowledge to reduce 

catheter-relate               bloodstream 

infection in Hemodialysis Unit. 

https://www.researchgate.net/journal/2044-6055_BMJ_Open
https://www.researchgate.net/publication/272427082_Intravascular_device_administration_sets_Replacement_after_standard_versus_prolonged_use_in_hospitalised_patients_-_A_study_protocol_for_a_randomised_controlled_trial_The_RSVP_Trial#pf7
https://www.researchgate.net/publication/272427082_Intravascular_device_administration_sets_Replacement_after_standard_versus_prolonged_use_in_hospitalised_patients_-_A_study_protocol_for_a_randomised_controlled_trial_The_RSVP_Trial#pf7
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matey%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28083553
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camp-Sorrell%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28083553
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5214869/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5214869/
https://dx.doi.org/10.4103%2F2347-5625.196480
https://dx.doi.org/10.4103%2F2347-5625.196480
http://pathways.nice.org.uk/pathways/prevention-and-control-of-healthcareassociated-%20Infections.%20Accessed%20on%2015/1/2019%20at%207
http://pathways.nice.org.uk/pathways/prevention-and-control-of-healthcareassociated-%20Infections.%20Accessed%20on%2015/1/2019%20at%207
http://pathways.nice.org.uk/pathways/prevention-and-control-of-healthcareassociated-%20Infections.%20Accessed%20on%2015/1/2019%20at%207
http://pathways.nice.org.uk/pathways/prevention-and-control-of-healthcareassociated-%20Infections.%20Accessed%20on%2015/1/2019%20at%207
https://www.sciencedirect.com/science/article/pii/S0196655316302942#!
https://www.sciencedirect.com/science/article/pii/S0196655316302942#!
https://www.sciencedirect.com/science/article/pii/S0196655316302942#!
https://www.sciencedirect.com/science/article/pii/S0196655316302942#!
https://www.sciencedirect.com/science/article/pii/S0196655316302942#!
https://www.sciencedirect.com/science/article/pii/S0196655316302942#!
https://www.sciencedirect.com/science/journal/01966553
https://www.sciencedirect.com/science/journal/01966553
https://www.sciencedirect.com/science/journal/01966553/44/11
https://www.sciencedirect.com/science/article
https://www.sciencedirect.com/science/article


12 

 

Published                 Doctoral of 

nursing. 

23. Benha university hospital statistical 

office, (2412).Number of admitted          

patients to critical care  units.                                                 

 

24. Brusaferro, L. Arnoldo, G. Cattani, 

E. Fabbro, B. Cookson, R. Gallagher 

(2415). Infectious complications of 

the hemodialysis access Kidney 

International,%2 (4)), pp. 351-356 

 

25. Shahida, S.M., Islam, A., Dey, B.R., 

Islam, F., Venkatesh, K. & 

Goodman, A. 2416. Hospital 

acquired infections in low and 

middle-income countries: Cause 

analysis and the development of 

infection control practices in 

Bangladesh. Open Journal of 

Obstetrics and Gynaecology 

26. rebecca rashleigh-roll(s2416). 

hospital acquired infections: 

outbreaks and infection 

controlinterventions, a nationa 

descriptive survey bachelor of 

nursing, graduate certificate in 

intensive care Master of Applied 

Science (Research) 

22. School of Nursing 

 

2%. O’Grady NP, Alexander M, Burns 

LA, Dellinger EP, Garland J, Heard 

SO, Lipsett PA, Masur H, Mermel 

LA, Pearson ML, 

22. Raad II, Randolph AG, Rupp ME, 

Saint S; Healthcare Infection Control 

Practices Advisory Committee 

(HICPAC). Guidelines for the 

prevention of intravascular 

34. catheter-related infections. Clin 

Infect Dis. 2411 May;52(2):e162–

123. Epub 2411 Apr 1; 

 

31. Larson SD, Mancini MC. Vascular 

access, surgical 

32. treatment. Medscape Reference. Jan 

25, 2414. Accessed Jul 11, 2413. 

http://emedicine.medscape.com/articl

e/141%325-overview#showall. 

33. WHO(2416) 

34. The burden of health care-associated 

infection worldwide 

35. [Online] Available from: 

http://www.who.int/gpsc/country_wo

rk/burden_hcai/en/ [Accessed on 

14th August, 2416] 

 

 

 

36. R.M. Emily, T.M.P. Sydnor (2411   

Hospital epidemiology and infection 

control in acute-care settings 

32. Clin Microbiol Rev, 24 (1)), pp. 

141-123 

3%. [24] 

32. S.B. Nejad, S.B. Syed, B. Ellis, D. 

PittetHealth-care-associated 

infection in Africa: a systematic 

review 

44. Bull World Health Org, %2 (2411), 

pp. 252-265 

 

41. (Khan,  Baig  & Mehboob, 

2412Asian Pacific Journal of 

Tropical Biomedicine 

42. Volume 2, Issue 5, May 2412, Pages 

42%-4%2 

43.    Aida Bianco, Maria Simona 

Capano, Valentina Mascaro, Claudia 

Pileggi, and Maria Pavia (241%) 

Prospective surveillance of 

healthcare-associated infections and 

http://www.who.int/gpsc/country_work/burden_hcai/en/
http://www.who.int/gpsc/country_work/burden_hcai/en/
https://www.sciencedirect.com/science/article/pii/S2221169116309509#bbib24
https://www.sciencedirect.com/science/journal/22211691
https://www.sciencedirect.com/science/journal/22211691
https://www.sciencedirect.com/science/journal/22211691/7/5
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bianco%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29636910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capano%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=29636910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capano%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=29636910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mascaro%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29636910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pileggi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29636910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pileggi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29636910
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pavia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29636910


24 

 

patterns of antimicrobial resistance 

of pathogens in an Italian intensive 

care unit, Antimicrob Resist Infect 

Control. 241%; 2: (4%). . doi:  

[14.11%6/s13256-41%-4332-x 

44. (Hassan Ahmed Khan1, Aftab 

Ahmad2, Riffat Mehboob)2415, 

45. Asian Pacific Journal of Tropical 

Biomedicinehttp://dx.doi.org/14.141

6/j.apjtb.2415.45.441 

46. Nosocomial infections and their 

control strategies 

42. PEEL  PUBLIC  HEALTH (2413). 

4%. infection prevention and control 

resource guide section 2-1 routine 

practices and additional precautions 

.available at 

 

42. INFECTION PREVENTION AND 

CONTROL FOR PRIMARY CARE 

IN IRELAND available AT  

54. www.hpsc.ie/a-

z/.../infectioncontrolandhai/guideline

s/File,14612,en.p... 

51. . Oliver Robineau,
1
 Jérome Robert,

2
 

Christian Rabaud,
3
 Jean-Pierre 

Bedos,
4
 Emmanuelle Varon,

5
 Yves 

Péan,
6
 Rémy Gauzit,

2
 and Serge 

Alfandari
%
, Management and 

outcome of bloodstream infections: a 

prospective survey in 121 French 

hospitals (SPA-BACT survey) .    

biomed central infectious disease 

2412; 12: 423.  

52. Published online 2412 Jul 12. doi:  

[14.11%6/s12%22-412-25%2-2] 

 

53. Robert Gaynes, MDJeffrey D Band, 

MD, FACP, FIDSA Intravascular 

catheter infection: Epidemiology, 

pathogenesis, and microbiology  

infection and drug resistance. 241%; 

11: 1352–136%.  

54. Published online 241% Aug 31. doi:  

[14.2142/IDR.S165%22 

55. Dianne Dawson, Diana Nicholson, 

Sarah Hardy (Kings College), Suzie 

King (Papatoetoe High School), Hea 

(241%). 

56. Standard Precautions and  

52. Infection Control  

5%. Procedures and Guidelines  

52. SCHOOL HEALTH AWARENESS 

RAISING PROJECT (SHARP) 

GROUP  

64. COUNTIES MANUKAU HEALTH 

her Laxon (Mangere College), Kerrie 

Salwey (Aorere College), Mandy 

Seabrook (Tangaroa 

https://www.dhs.wisconsin.gov/ic/pre

cautions.htm 

61. Mustafa, RA, Zimmerman, D, 

Rioux, JP. Vascular access for 

intensive maintenance hemodialysis: 

a systematic review for a Canadian 

Society of Nephrology clinical 

practice guideline. Am J Kidney Dis. 

2413;62(1):112-131.) 

62. Widmer MK, Malik J (2415 ): 

Patient Safety in Dialysis Access. 

63. Contrib Nephrol. Basel, Karger, 

2415, vol 1%4, pp 245–221 

64. DOI: 14.1152/444366124 

65. .org 61 | Page 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5883356/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5883356/
https://dx.doi.org/10.1186%2Fs13756-018-0337-x
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=2ahUKEwjA4_mK2vzeAhVD6qQKHTnFBc0QFjACegQICxAC&url=http%3A%2F%2Fwww.hpsc.ie%2Fa-z%2Fmicrobiologyantimicrobialresistance%2Finfectioncontrolandhai%2Fguidelines%2FFile%2C14612%2Cen.pdf&usg=AOvVaw3ea9Y8fptoegdUjn8T-qXW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=2ahUKEwjA4_mK2vzeAhVD6qQKHTnFBc0QFjACegQICxAC&url=http%3A%2F%2Fwww.hpsc.ie%2Fa-z%2Fmicrobiologyantimicrobialresistance%2Finfectioncontrolandhai%2Fguidelines%2FFile%2C14612%2Cen.pdf&usg=AOvVaw3ea9Y8fptoegdUjn8T-qXW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=2ahUKEwjA4_mK2vzeAhVD6qQKHTnFBc0QFjACegQICxAC&url=http%3A%2F%2Fwww.hpsc.ie%2Fa-z%2Fmicrobiologyantimicrobialresistance%2Finfectioncontrolandhai%2Fguidelines%2FFile%2C14612%2Cen.pdf&usg=AOvVaw3ea9Y8fptoegdUjn8T-qXW
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robineau%20O%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robert%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rabaud%20C%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bedos%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bedos%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Varon%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000e9%3Ban%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000e9%3Ban%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gauzit%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alfandari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alfandari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30214256
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=14&ved=2ahUKEwjP-b_30vzeAhVBtHEKHZqQCQg4ChAWMAN6BAgGEAI&url=http%3A%2F%2Fwww.peelregion.ca%2Fhealth%2Fdiscon%2Fhtmfiles%2Ftake-control%2F2013%2Fs2%2F2-1-The-Chain-of-Infection.pdf&usg=AOvVaw0B1N2vsVBGKBTY0bedmYNW
https://www.uptodate.com/contents/intravascular-catheter-infection-epidemiology-pathogenesis-and-microbiology/contributors
https://www.uptodate.com/contents/intravascular-catheter-infection-epidemiology-pathogenesis-and-microbiology/contributors
https://www.uptodate.com/contents/intravascular-catheter-infection-epidemiology-pathogenesis-and-microbiology/contributors
https://dx.doi.org/10.2147%2FIDR.S165877

