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1. INTRODUCTION

Central venous catheters (CVCs) are invasive tools utilized, 
especially in intensive care units (ICUs), for infusion treatments, 
nutritional support, hemodynamic monitoring, blood and 
blood product transfusion, and hemodialysis. CVCs have 
significant advantages for medical treatment, but they can also 
cause various serious complications [1]. Side effects associated 
with long-term CVC use include catheter-related bloodstream 
infection (CRBSI), bleeding, and thrombosis [2].
Central venous catheters are reported to cause 250,000 cases 
of CRBSI every year in the United States alone, and of these 
infections, 67,500 result in death [3]. A Turkish study that 
investigated healthcare-related infections in ICUs indicated 

that CRBSI was the most common type of infection, making 
up 48% of all cases, and had a mortality rate of 63.3% [4]. 
These CRBSIs not only negatively impact patients’ medical 
conditions but are also known to increase the length of 
hospital stay and increase workload and costs. With all this in 
mind, it is extremely important to prevent infections before 
they occur. Proper nursing care can prevent the development 
of both infections and other catheter-related complications 
[5]. CVCs are most commonly used in intensive care settings. 
The intensive care nurse should be able to follow the patient’s 
overall condition, know the catheter selection and the purpose 
of closing the catheter site, be able to follow the best techniques 
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during catheter insertion, correctly practice catheter care, and 
properly manage the catheter to avoid infections [6]. Therefore, 
proper CVC management requires both sufficient theoretical 
knowledge and practical experience.
Most studies that investigated knowledge of nurses on CVC 
care indicated that they had inadequate knowledge [7-13] and 
that this knowledge could be improved by training [10,11] 
and experience [12,13]. Inadequate knowledge also negatively 
affects nurses’ practical skills, since, nursing is an applied health 
discipline that requires a combination of theoretical content with 
practical skills [14,15]. However, there are a limited number of 
studies that evaluate nurses’ CVC care skills [11,16-18] and 
none that directly investigate the CVC care skills of nurses. 
The most accurate way to evaluate the compliance of nurses 
with guidelines is to observe nurses directly during daily work 
routines and to examine their practices [19,20]. Therefore, this 
study was planned to evaluate the CVC care skills of ICU nurses 
via an observational technique.
This study aims to evaluate the intensive care nurses’ skills 
associated with CVC care.

2. MATERIALS and METHODS

Design and sample

The research was conducted with nurses employed in adult 
ICUs of one public hospital, one university hospital, and one 
private hospital in Istanbul, Turkey, using the non-participant 
structured observation technique.
The research population consisted of 156 nurses working 
in the adult ICUs of the three hospitals as of May 2019. Ten 
nurses working in the general ICU of the public hospital (i.e., 
the workplace of the researcher) and 16 nurses who could not 
be reached due to being on a leave of absence were excluded 
from the study. In addition, due to the lack of patients on CVCs, 
29 nurses working in 3 ICUs of the public hospital were also 
excluded. Therefore, the size of the research population was 
determined as n = 101.
There was no sampling. Instead, the sample was made up of 37 
nurses who volunteered to participate in the study (n=37). In 
all three hospitals, the nurses worked in shifts, and the clinics 
employed CVC care procedures.

Measurement and instruments

During the research duration, each nurse was observed 3 times 
while performing CVC care. The accuracy of how a nurse 
behaves cannot be determined with one observation, and when 
two observations are made, it is uncertain which of the two 
different behaviors more accurately reflects actuality. For this 
reason, as per the expert opinion of a statistician, we decided 
to make 3 observations for each nurse to ensure the reliability 
of the results. Our review of the literature revealed that other 
observational studies similarly used at least 3 observations 
[21,22].

We used two data collection tools in the study. These were the 
Nurses’ Descriptive Characteristics Survey Form (Form 1) and 
the Intensive Care Nurses’ Central Venous Catheter Care Skills 
Observation Form (Form 2).

Form 1: Nurses’ Descriptive Characteristics Survey Form

This 12 item form was prepared by the researchers as per the 
literature [8,22,23]. The form consists of 5 items that investigate 
the sociodemographic characteristics of the nurses and 7 items 
concerning training and available resources related to CVC care.

Form 2: Intensive Care Nurses’ Central Venous Catheter 
Care Skills Observation Checklist

This checklist was prepared by the researchers to determine the 
ICU nurses’ CVC care-related skills as per the relevant literature 
[24-28]. The checklist consists of the CVC care procedure 
divided into 41 steps. It was designed so that each step is marked 
as “performed” or “not performed”, and the results of all three 
observations can be recorded on the same checklist. Six experts 
were consulted to evaluate the content validity of the data 
collection tools. The results of this evaluation indicated that all 
items of both forms were sufficient for content validity (content 
validity index (CVI) > 0.80).

Data collection

First, a pilot study was conducted among nurses working in 
ICUs of a separate hospital to test the research tools for usability. 
The study then moved on to the application phase. The study 
was conducted in the adult ICUs of three hospitals in May 2019. 
The nurses were provided with an explanation of the study by 
the researcher and were informed that they would be observed 
3 times while providing CVC care. The nurses agreeing to 
participate in the study signed informed consent forms and filled 
out Form 1. The study then moved on to the observational stage. 
If a sufficient number of patients with CVC were available on the 
day that Form 1 was filled out, the nurses were observed on the 
same day. If the number was insufficient, each nurse was asked 
to make an appointment to avoid affecting their routine work, 
and each nurse was observed three times at different times. 
Nurses were evaluated using the non-participant structured 
observational design. Each observation lasted approximately 20 
minutes. The nurses were not provided with feedback until, after 
all three observations were completed in order to avoid affecting 
their behavior. A total of 111 observations were made.
The study was granted ethical approval by the Ethics Committee 
of Ankara Yildirim Beyazit University in Ankara, Turkey (Date: 
21/11/2018, Number: 102). Written permission was obtained 
from the administrations of all hospitals. After being informed 
about the research, all nurses who agreed to participate in the 
study signed informed consent forms.

Statistical analysis

Data were analyzed using IBM SPSS Statistics software version 
25.0. When nurses performed a step indicated in the CVC 
assessment form two or three times out of three observations, 
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they were considered to have “performed” the step. When nurses 
performed a step indicated in the CVC assessment form once 
out of three observations or did not perform it at all, they were 
considered to have “not performed” the step. The observation 
results of each step of the CVC procedure are presented as 
numbers and percentages in Table I.
The demographic characteristics of the nurses are presented 
as numbers and percentages. The nurses’ demographic data 
were compared with the CVC care process steps. To facilitate 
the presentation of data, we only included the results of the 
critical steps of the CVC care process (25 steps), as elaborated 
in the literature [24-28]. The Z-test was used to determine the 
correlation of the observation results for two-category variables, 
and the chi-square test was used to determine the correlation 
of the observation results with variables with three or more 
categories (e.g., age, educational status). Fisher’s exact test was 
used for pair wise comparisons. A p-value of less than 0.05 (p< 
.05) was considered statistically significant.

3. RESULTS

The average age of the nurses included in the study was 33.2 
± 5.9 years (range: 21-41), and most (86.5%) were women. 
Furthermore, 67.6% of the nurses had undergraduate degrees. 
Other demographic data are presented in Table I.

Table 1. Demographic characteristics of the nurses (n = 37)
Demographic characteristics n %
Age
≤ 25

26-29

≥ 30

11

16

10

29.8

43.2

27.0

Χ ±SD =33.2 ±5.9 min= 21 age max=41 age
Gender
Female

Male

32

5

86.5

13.5
Educational status
Nursing vocational high school

Bachelor’s degrees

Master’s degrees

6

25

6

16.2

67.6

16.2
Nursing Experience
<5 years

≥5 years

20

17

54.0

46.0

Χ ±SD=5.9 ± 4.6 min= 8 months max= 21 years
Experience in ICU
<5 years

≥5 years

20

17

54.0

46.0

Χ ±SD=5.9 ± 3.2 min= 3 months max= 13 years

It was found that 75.7% of nurses stated that they had received 
training on CVC care; most (89.3%) stated that they primarily 

received “in-service” training, and 85.7% stated that the 
provided training was “adequate”. Only 32.4% of the nurses 
stated that they had utilized resources on CVC care. Other data 
concerning training and available resources related to CVC care 
are presented in Table II.

Table II. Distribution of the nurses’ CVC care characteristics (n=37)
Characteristics regarding CVC care training and 
resources n %

CVC training status
Received training

Did not receive training

28

9

75.7

24.3
Type of training (n=28)*
In-service training

Basic vocational training

Conference/convention

Course

Internet

Seminar

25

17

8

6

3

1

89.3

60.7

28.8

21.6

10.8

3.6
Form of training (n=28)
Only theoretical

Only practical

Both theoretical and practical

2

2

24

7.1

7.1

85.8
Adequacy of training (n=28)
Adequate

Partly adequate

24

4

85.7

14.3
Resource availability in the workplace
Available

Not available

12

25

32.4

67.6
Type of resource referred to (n=12)
Hospital information system

Nursing textbooks

Internet

7

3

2

58.3

25.0

16.7
Frequency of CVC care application *
Per shift (n=14)
1-2 times

3-4 times

12

2

85.8

14.2
Per week (n=19)
2-4 times

5-7 times

17

2

89.5

10.5
Per month (n=10)
7-12 times

13-18 times

19-24 times

5

2

3

50.0

20.0

30.0
* n has increased due to multiple responses 

Table III presents the results of a total of 111 observations 
of 37 nurses that were made to determine their skills in the 
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critical steps of the CVC care process (25 steps). We compared 
the observational results with the nurses’ demographic 
characteristics, and we specify our findings in the text.
Ninty-three point seven percent in all three observation stages, 
nurses performed hand hygiene before starting the care process, 
while, only 24.3% used masks (Table III). The mask use rate was 
significantly higher in the group that did not receive training on 
CVC care than among those who did (p= .015).
We noted that after touching soiled dressings, few nurses 
removed their gloves (49.5% of all the three observations), 
performed hand hygiene (16.2% of all the three observations) 
and used sterile gloves (29.7% of all the three observations). 
None of the nurses aged ≤ 25 years wore sterile gloves for catheter 
dressing, while the nurses aged 26-29 years and those aged ≥ 30 
years used sterile gloves significantly more than those aged ≤ 25 
years (respectively p= .022; p= .035; p< .05). In addition, nurses 
who had graduated from nursing vocational high schools never 
wore sterile gloves, while nurses with master’s degrees did so 
significantly more than nurses with vocational high school and 
bachelor’s degrees (respectively p= .030; p =. 043; p< .05).

Nurses waited for the region wiped with an antiseptic solution 
to air-dry in 72.1% of the observations (Table III). Only 10.8% 
of the nurses wiped the catheter hub with an antiseptic solution, 
and nurses with more than 5 years of ICU experience were found 
to do so significantly more often (p= .004). Additionally, nurses 
aged ≥ 30 years were found to perform this step significantly 
more often than nurses aged ≤ 25 years (p= .035; p< .05).

In our study, none of the nurses performed the step in which 
the syringe was withdrawn to observe positive blood return in 
any of the 111 observations (Table III). Only 5.4% of all nurses 
flushed the catheter hub with sodium chloride solution, and 
25.2% placed a new cap on the hub (Table III).

Nurses performed hand hygiene after removing their gloves, 
after providing care only 40.5% of the time, and this rate was 
significantly higher in the group aged ≤ 25 years than in those 
aged 26-29 years (p= .015; p< .05). Other observation assessment 
findings are presented in Table III.

Table III. Observation results of critical steps of CVC care process

Critical steps of the CVC 
care process

CVC Care Observation Results
1. Observation (n=37) 2. Observation (n=37) 3. Observation (n=37) Total (n=111)

Performed Not Performed Performed Not 
Performed Performed Not 

Performed Performed Not 
Performed

n % n % n % n % n % n % n % n %
1. Hand hygiene is performed. 35 94.6 2 5. 4 35 94.6 2 5.4 34 91.9 3 8.1 104 93.7 7 6.3
2. The required equipment is 
prepared;

 a) Masks (1 each for the 
patient and the nurse)

9 24.3 28 75.7 9 24.3 28 75.7 9 24.3 28 75.7 27 24.3 84 75.7

b) Sterile gloves 11 29.7 26 70.3 11 29.7 26 70.3 11 29.7 26 70.3 33 29.7 78 70.3
c) Sterile gauze 37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -
d) An antiseptic solution in 
accordance with institutional 
policy for catheter entrance 
site care

37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

e) Sterile transparent or gauze 
dressing 37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

f) 2% chlorhexidine 
gluconate, povidone iodine or 
alcoholic wipes for cleaning 
the catheter hub

6 16.2 31 83.8 6 16.2 31 83.8 6 16.2 31 83.8 18 16.2 93 83.8

g) 10 mL syringes (as per the 
number of lumens) 2 5.4 35 94.6 2 5.4 35 94.6 2 5.4 35 94.6 6 5.4 105 94.6

h) 0.9% sodium chloride 
solution 2 5.4 35 94.6 2 5.4 35 94.6 2 5.4 35 94.6 6 5.4 105 94.6

 i) Positive pressure end 
caps (as per the number of 
lumens)

11 29.7 26 70.3 10 27.0 27 73.0 10 27.0 27 73.0 31 27.9 80 72.1
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3. The procedure is explained to 
the patient, provided that they 
are conscious.

18 48.6 19 51.4 13 35.1 24 64.9 11 29.7 26 70.3 42 37.8 69 62.2

4. The mask is put on. 9 24.3 28 75.7 9 24.3 28 75.7 9 24.3 28 75.7 27 24.3 84 75.7

5. The patient’s head is turned 
in the opposite direction of the 
catheter, and if it cannot be 
turned, a mask is put on his/
her face.

5 13.5 32 86.5 4 10.8 33 89.2 4 10.8 33 89.2 13 11.7 98 88.3

6. Disposable gloves are put on. 36 97.3 1 2.7 36 97.3 1 2.7 36 97.3 1 2.7 108 97.3 3 2.7

7. The old dressing is removed. 37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

8. Entrance site, sutures, 
and surrounding tissues are 
evaluated.

37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

9. The integrity of the catheter 
and its hub is evaluated. 37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

10. Gloves are removed. 20 54.0 17 46.0 17 46.0 20 54.0 18 48.7 19 51.3 55 49.5 56 50.5

11. Hand hygiene is performed. 7 18.9 30 81.1 5 13.5 32 86.5 6 16.2 31 83.8 18 16.2 93 83.8

12. Sterile gloves are put on. 11 29.7 26 70.3 11 29.7 26 70.3 11 29.7 26 70.3 33 29.7 78 70.3

13. The region is wiped with 
outward circular movements 
starting from the entrance site.

37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

14. The wiped region is allowed 
to dry. 28 75.7 9 24.3 26 70.3 11 29.7 26 70.3 11 29.7 80 72.1 31 27.9

15. The region is dressed with 
sterile transparent or gauze 
dressing, placing the dressing so 
that the entrance site remains in 
the center.

37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

16. The cap of the lumen is 
removed. 8 21.6 29 78.4 7 18.9 30 81.1 7 18.9 30 81.1 22 19.8 89 80.2

17. The catheter hub is cleaned 
with chlorhexidine, povidone 
iodine or alcoholic wipes.

4 10.8 33 89.2 4 10.8 33 89.2 4 10.8 33 89.2 12 10.8 99 89.2

18. The syringe filled with 0.9% 
saline solution is placed to the 
hub and the clamp is opened.

2 5.4 35 94.6 2 5.4 35 94.6 2 5.4 35 94.6 6 5.4 105 94.6

19. The syringe is withdrawn to 
observe positive blood return. - - 37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0

20. The hub is flushed with the 
saline solution in the syringe. 2 5.4 35 94.6 2 5.4 35 94.6 2 5.4 35 94.6 6 5.4 105 94.6

21. A new cap is put on the hub. 10 27.0 27 73.0 9 24.3 28 75.7 9 24.3 28 75.7 28 25.2 83 74.8

22. Gloves are removed. 37 100.0 - - 33 89.2 4 10.8 34 91.9 3 8.1 104 93.7 7 6.3

23. Hand hygiene is performed. 17 46.0 20 54.0 14 37.8 23 62.2 14 37.8 23 62.2 45 40.5 66 59.5
24. The time and date of the 
dressing change and the initials 
of the nurse are written on the 
dressing.

37 100.0 - - 37 100.0 - - 37 100.0 - - 111 100.0 - -

25. The procedures and 
observations are recorded on the 
nurse’s observation form.

5 13.5 32 86.5 6 16.2 31 83.8 7 18.9 30 81.1 18 16.2 93 83.8
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4. DISCUSSION

In our study, we found that participants were mostly young 
nurses and had limited practical nursing experience. We believe 
that this may be because, in Turkey, newly graduated nurses are 
commonly appointed to ICUs to gain experience. Other similar 
studies have obtained comparable results, where the majority 
of nurses were in the age group of 26-30 and had 1-5 years of 
professional experience [7,8,29].
Central venous catheterization care training is routinely given in 
ICUs in Turkey. The majority of the nurses stated that they had 
received in-service training on CVC care and that they found 
this training to be “adequate”. Aydogdu and Akgun investigated 
the knowledge of nurses on CVC care and the influencing 
factors and found that the majority of nurses received “in-
service training” for CVC care [30]. We believe that the nurse 
attendance rate at national and international congresses and 
conferences is low because hospitals generally do not provide 
sufficient financial support for nurses to participate in scientific 
activities.
We determined that the majority of nurses did not have 
available resources to refer to in the context of CVC care in their 
workplace and that they most commonly referred to the hospital 
information system. Whereas, the availability and accessibility 
of different resources in ICUs are very important to increase and 
maintain the quality of nursing care.
It is critical to perform hand hygiene after touching a potentially 
contaminated area and before putting on sterile gloves. All 
guidelines for CVC care likewise emphasize performing hand 
hygiene during catheter care [24,26,27,31]. In our study, almost 
all nurses started the process by performing hand hygiene 
in all three observations. However, in the following steps, the 
vast majority did not perform hand hygiene after removing 
their contaminated gloves or before putting on sterile gloves. 
In a similar study, Mutlu and Senturan, observed nurses before 
and after Hickman catheter care training and noted that nurses 
had shortcomings in performing hand hygiene before wearing 
sterile gloves in both observations [11]. The literature indicates 
that hand hygiene compliance rates are higher among nurses 
than among other health workers but still not at the expected 
level [32,33]. The reasons for this behavior were as follows: hand 
hygiene was perceived as less important than other procedures, 
nurses had insufficient time due to a heavy workload, sinks were 
inappropriately located and small, experienced health personnel 
set bad examples, and nurses had allergic reactions to hand 
antiseptics [32,33].
We observed that the majority of the nurses performed CVC 
care with disposable gloves without wearing sterile gloves. Basic 
nursing textbooks [24,26] recommend using sterile gloves in 
CVC care, while CVC care guidelines [25,27,28] state that this 
application can also be done with disposable gloves. In our 
study, the rate of sterile glove use was very low, and we found 
that this rate was significantly higher in the age group of ≥26 
years and among nurses with master’s degree. These results are 
important as they demonstrate the importance of professional 
experience and education. Snarski et al., examined nursing 

practices that aimed to prevent CRBSI in hematopoietic stem 
cell transplant patients and found the rate of sterile glove use 
to be 82% [34]. Mutlu and Senturan found this rate to be 77.3% 
[11]. The results of these studies differ from our findings. We 
believe that the low rate of sterile glove use in our study stems 
from habit, availability, high cost and time considerations. The 
nurses found using disposable gloves and an antiseptic solution 
to be more practical.
In our study, we observed that all nurses wiped the catheter 
region with sterile gauze and antiseptic solution. The literature 
recommends using chlorhexidine gluconate (CHG) for 
catheterization sites and states that 10% povidone-iodine or 70% 
alcohol may also be used if CHG is contraindicated [25,27,28,31]. 
However, in our study, we did not observe any nurse using CHG 
for skin antisepsis; instead, they mostly used povidone-iodine. 
The reason for this might be the lower cost and accessibility.
Guidelines indicate that to achieve maximum anti-microbial 
effect in catheter dressings, the skin needs to be allowed to 
dry after the application of antiseptic solution [24-28,31]. In 
our study, we observed that a considerable number of nurses 
applied dressings without letting the antiseptic solution dry. 
Similar studies have reported variable results. Lai et al. [35] and 
Mutlu and Senturan [11] indicated that this rate was high among 
nurses. In contrast, Gerceker et al., stated that nurses did not 
perform this step prior to training [18]. Arslan et al., indicated 
that few nurses were observed to scrub the stopcock entrance 
with 70% alcohol and subsequently wait for it to dry [16]. Nurses 
need to be motivated to perform this step, it is simple but is 
significant in preventing infection.
Cleaning the catheter hub, a microorganism entrance site, is 
crucial for the prevention of CRBSIs. According to the Joint 
Commission International (JCI) and the Centers for Disease 
Control and Prevention (CDC), the catheter’s hub should be 
rubbed with the appropriate antiseptic solution before any 
intervention. If the hub is not cleaned, organisms from the 
contaminated hub may migrate to the inner surface of the 
CVC [36,37]. Wright et al., evaluated the effect of catheter hub 
cleaning on the development of CRBSIs and concluded that 
hub cleaning significantly decreased the infection rate [38]. 
However, in our study, the catheter hub cleaning rates were 
very low. Other studies reported similar results [16,39,40]. 
In addition, we found that this rate was higher in nurses with 
more professional experience. This finding shows that clinical 
experience is an effective factor in skill improvement.
Guidelines recommended CVC lumens to be washed with at 
least 10 mL of sodium chloride solution before and after each 
use [25,27]. In contrast, in the present study, almost none of the 
nurses practiced flushing. Arslan et al., stated that flushing the 
CVC line was frequently performed incorrectly by the nurses 
in all three treatment hours [16]. Gerceker et al., also stated 
that nurses had shortcomings in this step of the procedure and 
that the concern of nurses in catching up with treatment needs 
was a contributing factor [18]. Other factors that may have 
contributed to our result are patients with continuing infusions, 
concerns over disrupting the current treatment, as it may affect 
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the patient’s vital findings, and believing that the procedure 
would be a waste of time.
We observed that the majority of nurses did not put a new cap 
on the lumen after cleaning the catheter hub, an application 
that has been shown to reduce the risk of infection. This shows 
that nurses have shortcomings in these practices. Nursing staff 
shortages, nurses’ work overload, and inadequate supervision 
could contribute to such a low practice level. Additionally, it 
was determined that the recording the process on the nurse’s 
observation form was not done by majority of the nurses. 
Keeping records ensures that the communication between 
nurses is understandable and healthy and it also constitutes a 
legal basis in a possible case.

Limitations of the Study

The researcher was able to observe the nurses only during day 
shifts of the week, as per the request of the nurses in charge 
of the ICUs. For this reason, nurses who often worked the 
night shift refused to participate in the study, stating that 3 
observations were not feasible. Additionally, in several ICUs, the 
nurses refused to participate in the study, claiming that it would 
disrupt their routines and increase the workload of the day shift, 
as CVC care was mostly done during the night shift, together 
with patient care. These factors reduced the number of nurses 
included in the study and affected the participation rate.
Prior to initiation of this observational study, nurses were 
informed about the ethical principles. The nurses were aware 
of the fact that being a participant in an observational study, 
might affect their skills negatively while performing CVC care. 
In addition, this study was conducted with ICU nurses of three 
hospitals only, and hence, the results might not be generalized to 
all nurses working in ICUs in Turkey.

Conclusion

This study showed that nurses had inadequate skills of CVC care 
applications. According to the results of this study that majority 
(93.7%) of the nurses had performed the hand hygiene before 
starting the CVC care procedure but seldom performed hand 
hygiene after the procedure. The majority of the nurses (70.3%) 
did not use sterile gloves during the CVC care applications; they 
almost never flushed and maintained the catheter hub, and they 
did not adequately keep records after the CVC care procedure. 
In line with these results, we recommend that nurses’ CVC 
care skills must be enriched with professional theoretical and 
practical trainings; preparing the CVC care procedure based 
on evidence-based practices and ensuring that nurses have easy 
access to these documents. Further studies with larger samples 
are needed to confirm our results.
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