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Summary. Background. Peripheral and central arterial/venous or port catheters are used widely 
in clinical practice. Nursing care and management of catheters is complex, and many controversial 
practice issues challenge nursing practitioners. Central arterial or venous catheters are associated 
with a risk of infections that can increase morbidity and mortality and the cost of care. 

The aim of the study was to assess the nurses’ knowledge about the application and care of pe-
ripheral and central venous and port catheters focusing on prevention of complications that may 
occur.

Methods. Nurses (n=151) working in the intensive care-nephrology unit, the emergency service, 
and the oncology clinic in Dışkapı Yıldırım Beyazıt Education and Research Hospital and Turgut 
Ozal University Medicine Faculty Hospital in Turkey were enrolled in the study. The data were col-
lected using a specially developed questionnaire. The 3-part questionnaire consisted of 55 questions. 

Results. The response rates obtained were 79.1% and 62.5% for university graduate nurses and 
college graduate nurses, respectively; there was a significant difference in knowledge between those 
2 groups. The knowledge of the nurses about peripheral and central venous catheters significantly 
differed considering the length of their professional experience and the working place. The informa-
tion about port catheterization was extraordinarily low, as 91% (n=138) of the nurses failed during 
the test or had no idea about this procedure.

Conclusion. The knowledge of nurses about the application, care, and complications of central 
and peripheral catheters and port catheters differs in relation to their education, duration of prac-
tical experience, and working site. The lack of knowledge about port catheters was the greatest. 
In-service training of nurses is required to improve their knowledge and skills on the topic of safe 
nursing practice.
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Introduction
Peripheral and central arterial or venous cathe-

ters are used for various purposes (1) and may cause 
serious complications like infections or thrombosis. 
For this reason, health personnel that use these de-
vices should prevent patients from catheter-related 
complications (2, 3). Catheter-related bloodstream 
infection (CRBSI) is an important indicator of care 
quality. Nurses and other health personnel play an 
important role in dressing of catheter insertion, 
placing closures, and giving fluids periodically (4). 
In case of long-term central venous liquid or drug 
therapy, nurses could be helpful in choosing the 
most suitable vein and catheter (5). 

The most appropriate distal vein must be se-
lected for peripheral venous catheterization (PVC) 
(6). Central venous catheters could be used in pa-
tients with gastrointestinal system-related disorders 
requiring fluid therapy for several days or acute he-

modialysis or chemotherapy (7, 8). Central venous 
catheterization (CVC) is performed by a physician, 
but preservation and follow-up is done by nurses 
(9).

Port catheters are preferred in oncology patients 
for the prevention of recurrent venous intervention, 
long-lasting conservation of daily living activities 
(10). They could be used for intravenous medica-
tion, replacement of blood products, or total par-
enteral nutrition as well as fluids may be given by 
this way. Port catheters may also be useful in taking 
blood samples for laboratory tests. Port catheteriza-
tion (PC) has advantages as only minimal discom-
fort to the patient is caused. Placement of a port 
catheter might be achieved under local anesthesia 
and patients probably would be discharged within 
hours after operation (11, 12). In addition, the risk 
of infection in case of port catheters is lower in com-
parison with external catheters (13, 14). 
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Nursing care and management of catheters is 
complex, and many controversial practice issues 
challenge nursing practitioners. The insertion of 
central venous catheters by registered nurses is a 
relatively new adventure in the nursing practice, in-
creasing their professional responsibility, account-
ability, and liability. Such practice and nurses’ deci-
sions for and during the procedure should follow 
scientific principles and research (15).

Central arterial or venous catheters are life-sus-
taining devices; however, they are associated with 
a risk of infections that can increase morbidity and 
mortality and the cost of care. Infections associated 
with intravascular catheters account for 10% to 20% 
of all nosocomial infections. The mean rate of CVC-
related bloodstream infections in the intensive care 
unit (ICU) is 5.3 per 1000 catheter days (16, 17). 
From 10% to 70% of all CVC-related infections are 
preventable (18). 

The guidelines for the prevention of intravas-
cular catheter-related infections, published by the 
US Centers for Disease Control and Prevention, 
provide recommendations for catheter care whose 
preventive value is supported by scientific research 
(19). Although the recommendations are evidence 
based, no adherence to them has been reported (20, 
21). This lack of adherence may be due to the lack 
of knowledge of the guidelines. Research has indi-
cated that education of health care workers, prefer-
ably as part of a multifaceted quality improvement 
program, can reduce the rate of CVC-related infec-
tions (18, 22, 23).

The aim of the study was to assess the nurses’ 
knowledge about the application and care of periph-
eral and central venous and port catheters focusing 
on prevention of complications that may occur.

This would help to identify practical aspects that 
need an improvement in nurses’ knowledge in or-
der to minimize the errors in application of catheter 
devices.

Material and Methods
The study was carried out in Turgut Ozal Univer-

sity Hospital and Ankara Dışkapı Yıldırım Beyazıt 
Hospital in Turkey. This was a descriptive study in-
volving 151 nurses from the intensive care-neph-
rology unit, the emergency unit, and the oncology 
clinic. All the nurses from those 3 working places 
were expected to participate in the study; however, 
the response rate achieved was 84%. 

The questionnaire to assess the knowledge of 
nurses was based on the investigated literature. The 
questionnaire consisted of 3 sections and 55 ques-
tions in total. There were 12 questions related to 
sociodemographic data and 32 questions related to 
the nurses’ knowledge about the application, care, 

and risk of complications of peripheral and cen-
tral venous catheters; the other 11 questions were 
related to the nurses’ knowledge about the use of 
port catheters. Each question about the application 
and care of peripheral and central venous catheter 
was weighted by a score of 3.125 (in total, a score of 
100); each question about port catheters was weight-
ed by a score of 9.1 (in total, a score of 100). The 
critical score of 70 (a lower limit of academic success 
scores in Turkey) was used to evaluate the nurses’ 
knowledge: the nurses who scored 70 and above were 
considered successful with the test and those who 
scored below 70 were considered unsuccessful. 

Statistical Analysis. The statistical analysis was 
performed using the SPSS program, version 15. 
The difference between the groups was analyzed by 
the chi-square test; a P value of <0.05 was consid-
ered statistically significant.

Results
According to age, 31.8% (n=48) of the nurses 

were 18–25 years old, 42.4% (n=64) were 26–35 
years old, and 25.8% (n=39) were aged 36 years and 
more. All the participants were women. University 
graduate nurses accounted for 41.7% of the study 
sample; associate degree nurses, 31.8%; and 26.5% 
were college-educated graduates.

The knowledge of the nurses about implemen-
tation, maintenance, and complications of periph-
eral venous catheters and central venous catheters 
was assessed in university and college graduate re-
spondents. The success rate was higher (79.1%) for 
university-educated nurses in comparison with col-
lege graduate nurses (62.5%) (P<0.05). There was 
no significant difference in the knowledge about PC 
between the groups in relation to their education 
(Table 1).

The knowledge about PVC and CVC was differ-
ent between the nurses when considering the dura-
tion of their professional experience and working 
site (P<0.05). However, there was no significant 
difference in the nurses’ knowledge about PC ac-
cording these social characteristics (P>0.05) (Tables 
2 and 3).

The nurses’ achievement scores, as an objective 
measure, were analyzed in relation to their personal 
satisfaction with the level of knowledge they had 
(subjective measure), but no significant differences 
were found (Table 4). 

One-third of the participants (36.4%; n=55) 
were unsuccessful with their knowledge assessment 
about the application and care of PVC and CVC. 
In case of PC, 91% (n=138) of the nurses failed or 
had no idea about the subject asked. As a result, the 
mean questionnaire score was 72.3 (max, 100; min, 
43.75). 
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Level of Education
Total

College Associate Degree University

PVC and 
CVC

Unsuccessful 15 (37.5) 13 (27.1) 11 (18.9) 39 (26.4) χ2=6.984; 
P=0.03Successful 25 (62.5) 35 (72.9) 52 (79.1) 112 (73.6)

Total 40 (100.0) 48 (100.0) 63 (100.0) 151 (100.0)

PC
Unsuccessful 37 (92.5) 43 (89.6) 58 (92.1) 138 (91.4) χ2=0.298; 

P=0.861Successful 3 (7.5) 5 (10.4) 5 (7.9) 13 (8.6)
Total 40 (100.0) 48 (100.0) 63 (100.0) 151 (100.0)

Values are number (percentage). PVC, peripheral venous catheterization; CVC, central venous catheterization; 
PC, port catheterization.

Table 1. Nurses’ Knowledge About Peripheral Venous Catheterization, Central Venous Catheterization, 
and Port Catheterization According to Their Education

Professional Experience
Total

0–5 years 6–10 years >11 years

PVC and 
CVC

Unsuccessful 34 (53.1) 9 (36.0) 12 (19.4) 55 (36.4) χ2=15.411; 
P=0.000Successful 30 (46.9) 16 (64.0) 50 (80.6) 96 (63.6)

Total 64 (100.0) 25 (100.0) 62 (100.0) 151 (100.0)

PC
Unsuccessful 61 (95.3) 21 (84.0) 56 (90.3) 138 (91.4) χ2=3.077; 

P=0.215Successful 3 (4.7) 4 (16.0) 6 (9.7) 13 (8.6)
Total 64 (100.0) 25 (100.0) 62 (100.0) 151 (100.0)

Values are number (percentage). PVC, peripheral venous catheterization; CVC, central venous catheterization; 
PC, port catheterization.

Table 3. Nurses’ Knowledge About Peripheral Venous Catheterization, Central Venous Catheterization, 
and Port Catheterization According to Their Working Site

Table 2. Nurses’ Knowledge About Peripheral Venous Catheterization, Central Venous Catheterization, 
and Port Catheterization According to Length of their Professional Experience

Working Site
In-patient Service  Emergency Service Total

PVC and 
CVC

Unsuccessful 20 (18.1) 8 (32.0) 28 (23.8) χ2=11.821; 
P=0.007Successful 97 (81.9) 17 (68.0) 114 (76.2)

Total 117 (100.0) 25 (100.0) 142 (100.0)

PC
Unsuccessful 107 (91.5) 22 (88.0) 129 (91.4) χ2=1.037; 

P=0.817Successful 10 (8.5) 3 (12.0) 13 (8.6)
Total 117 (100.0) 25 (100.0) 142 (100.0)

Values are number (percentage). PVC, peripheral venous catheterization; CVC, central venous catheterization; 
PC, port catheterization.

Discussion
Peripheral and central venous catheters are wide-

ly used by nurses for medication and fluid replace-
ment therapy. The placement of the catheter to the 
patient should be determined according to patient’s 
condition and needs.

The majority of nurses in Turkey are graduates of 
health vocational high schools. Some of them have 
obtained an associate degree via distant education 
programs. In this study, the university-educated 

nurses demonstrated the best knowledge about the 
application and care of peripheral and central venous 
catheters. University nursing education provides 
great convenience to nursing students for getting 
sufficient knowledge and technical skills. Nursing 
students have a possibility to apply their knowledge 
in practice and develop their technical skills during 
4 years of theoretical and clinical learning. Different 
levels of training adversely affect standardization of 
nursing education in the country. Therefore, nurses 

Turkish Nurses’ Knowledge About Peripheral and Central Venous Catheters and Port Catheters
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Satisfaction with Their Knowledge
Satisfied Not Satisfied Total

PVC and CVC
Unsuccessful 26 (23.0) 10 (26.3) 36 (23.8) χ2=0.711; 

P=0.699Successful 87 (77.0) 28 (73.7) 115 (76.2)
Total 113 (100.0) 38 (100.0) 151 (100.0)

PC
Unsuccessful 102 (90.3) 36 (94.7) 138 (91.4) χ2=3.077; 

P=0.215Successful 11 (9.7) 2 (5.3) 13 (8.6)
Total 113 (100.0) 38 (100.0) 151 (100.0)

Values are number (percentage). PVC, peripheral venous catheterization; CVC, central venous catheterization; 
PC, port catheterization.

Table 4. Nurses’ Knowledge (Objective Testing) About Peripheral Venous Catheterization, Central Venous Catheterization, 
and Port Catheterization According to Their Satisfaction (Subjective Measure) Level

should be trained on important issues, such as the 
use of catheters prior to the clinical training period, 
as it may affect their success in clinical practice. Evi-
dence reports that simulation-based training signifi-
cantly decreases the rate of CRBSI in the ICU (24, 
25). Reports spanning the past 4 decades have con-
sistently demonstrated that the risk of an infection 
declines following standardization of aseptic care 
and that insertion and maintenance of intravascular 
catheters by inexperienced staff might increase the 
risk of catheter colonization (23, 26-28). Well-or-
ganized programs that enable nursing students and 
nurses to become educated and to provide, monitor, 
and evaluate care are critical to quality nursing care. 

The nurses from the inpatient service were more 
successful with their knowledge assessment than the 
emergency service nurses. Inpatient service nurses 
are able to observe long-term complications because 
of follow-up of patients, while emergency service 
nurses take care of urgent patients with short-term 
follow-up and quick discharge. This may explain 
their poor knowledge about complications after 
catheterization. For this reason, we suggest addi-
tional training should be given to emergency nurses 
about catheter applications and long-term compli-
cations of catheterization. 

The study revealed no significant differences in 
the level of the nurses’ knowledge about the applica-
tion and care of port catheters between the groups. 
Port catheters are not used commonly, in exception 
of oncology nurses, but all the nurses had the same, 
mostly poor, level of knowledge. 

Nurses’ age had no relationship with their knowl-
edge about catheters. However, increasing experi-
ence in years of practice had a positive relationship 
with success in testing. Another study reported on 

the variables that correlated with higher scores of 
knowledge, i.e., Critical Care Nursing certification, 
attendance at a pulmonary artery catheter class, 
years of critical care experience, and frequent use 
of pulmonary artery catheters (29). The research 
conducted by Johnston et al. (2004) revealed similar 
findings to our study (30): the scores of knowledge 
were significantly higher among the nurses with 
longer ICU experience, a higher nursing grade, and 
a higher self-assessed level of knowledge. 

What concerns improvement measures, we rec-
ommend to include the guidelines for the use of 
venous catheters in educational curricula of nurs-
ing students and to refresh knowledge of nurses in 
practice on a continuous basis. Nurses should fol-
low new developments regarding the application of 
catheters, their care, and risk of complications dur-
ing scientific meetings and training.

Conclusions
Knowledge of Turkish nurses about peripheral 

and central venous catheters relates to their edu-
cation level, duration of professional experience, 
and working place. The lowest level of the nurses’ 
knowledge is about port catheters and it does not 
relate to any nurses’ characteristics. Nurses’ knowl-
edge assessment scores, as an objective measure, 
correlate with their personal satisfaction about the 
level of knowledge they have. Research is needed on 
a larger scale to validate these findings and to deter-
mine if nurses’ knowledge of catheters is sufficient 
to maintain quality standards of safety and optimal 
patient care.
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Santrauka. Periferinių ir centrinių arterijų / venų bei poodiniai (porto) kateteriai yra plačiai nau-
dojami klinikinėje praktikoje. Kateterių priežiūra ir ligonio slauga yra sudėtinga, todėl slaugytojams kyla 
nemažai iššūkių. Centrinių arterijų / venų kateteriai susiję su infekcijos rizika, o tai didina mirštamumo ir 
mirtingumo dažnį bei ligonio priežiūros kaštus. Tyrimo tikslas – įvertinti slaugytojų žinias apie periferinių 
ir centrinių venų bei poodinių (porto) kateterių įstatymą ir priežiūrą skiriant didesnį dėmesį komplikacijų 
profilaktikai. 

Medžiaga ir metodai. Tyrime dalyvavo 151 slaugytojas iš dviejų Turkijos ligoninių nefrologijos inten-
syviosios terapijos skyriaus, skubios pagalbos tarnybos ir onkologijos klinikos. Naudota autorių parengta 
anketa, sudaryta iš 55 teminių klausimų ir klausimų apie respondentą.

Rezultatai. Universitetinį išsimokslinimą įgiję slaugytojai (79,1 proc.) sėkmingai atsakė į anketos klausi-
mus, o tarp išsimokslinimą kolegijose įgijusių slaugytojų teisingai atsakė 62,5 proc. Skirtumas statistiškai 
reikšmingas. Slaugytojų žinios apie periferinių ir centrinių venų kateterius reikšmingai skyrėsi atsižvelgiant 
į jų praktinės patirties trukmę ir darbo vietą. Žinios apie poodinį (porto) venų kateterizavimą buvo ypač 
prastos, nes 91 proc. (n=138) neišlaikė testo arba iš viso nieko nežinojo apie šią procedūrą.  

Išvados. Slaugytojų žinios apie periferinių ir centrinių venų bei poodinių (porto) kateterių įstatymą, 
priežiūrą, komplikacijas yra skirtingos vertinant jų išsimokslinimo lygį, praktinės patirties trukmę ir darbo 
vietą. Mažiausiai slaugytojai žinojo apie poodinius (porto) kateterius. Slaugytojų žinioms ir kateterizavimo 
įgūdžiams gerinti būtina organizuoti saugiosios slaugos praktikos mokymą darbo vietose.
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