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ABSTRACT

Objective: This study aimed to evaluate the catheter care given to patients with an inserted central venous catheter in the light of
protocols and evidence-based applications.

Methods: The universe of the study consisted of 300 nurses working in the surgical and internal medicine units of the Health
Sciences University Sultan Abdiilhamid Han Training and Research Hospital. Although we planned to reach the whole universe
in the sample, a total of 202 nurses were included in the study because 60 nurses left the hospital due to appointment to other
provinces, and 38 nurses did not want to participate in the study. Data were collected using the face-to-face interview method
through a questionnaire form designed by the researcher.

Results: Of the 202 nurses included in the study, 183 (90.6%) were female, and 146 (72.3%) had an undergraduate degree.
Nurses who had received information about central venous catheter before and who were aware of the existence of a proto-
col/procedures/instructions about central venous catheter in the institution were found to get significantly high scores from correct
answers that they gave to questions about central venous catheter (p = .001, p = .035)

Conclusions: To provide effective central venous catheter care, nurses should have information about the changing and develop-
ing care as well as good theoretical knowledge by following current research. In-service training programs in this area should be
planned for nurses, and nurses should participate in activities such as congresses, seminars, and courses.
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1. INTRODUCTION long-term fluid replacement, long-term total parenteral nutri-
tion (TPN), drug administration, injecting venous sclerosing
agent, and transfusion of blood and blood products.?! In ad-
dition to its insertion into obese, edematous, or oncological
patients with poor surface vein anatomy, it is also applied in
cases where bedside PVC cannot be inserted."!

Central Venous Catheter (CVC) is a system containing a
catheter inserted in the central venous access in operating
rooms, intensive care units, and clinical units. Although CVC
is the main application of the modern clinical treatment, it is
the most commonly utilized catheter other than Peripheral
Venous Catheters (PVC).[" CVC is used for monitorization, In addition to the advantages of CVC, it may lead to artery in-
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jury, fibrin sheath formation-bound dysfunction, hematoma,
pneumothorax or the life-threatening air and catheter em-
boli. The most critical and feared complication that can
develop due to CVC insertion is systemic or local infection.
Radiological, microbiological, and biochemical examina-
tions administered to the patient due to infection increase the
length of hospital stay, and antibiotics and other medication

used cause additional costs.[3-%!

In the literature, studies report that more than five million
patients in the United States need CVC insertion each year,
in 3%-8% of the catheters inserted, Central Catheter-Related
Bloodstream Infection (CCRBI) develops, the cost associated
with infection ranges between $300 million and $2.3 billion
a year, and that the rate of mortality is between 12% and
25%.191 In a study conducted in 19 hospitals and 41 intensive
care units in Canada to determine the rate of CCRBI and risk
factors for infection, the rate of CCRBI was determined as
6.9% in patients with inserted CVC.!"!

Although the insertion of CVC in our country is under the
duty, authority, and responsibility of the physician, the nurse
is primarily responsible for its care after the catheter is in-
serted. Therefore, proper care given by the nurse affects the
rate of development of infections and other complications
related to the catheter. The proactive approach in nursing
is protection. Therefore, nurses have a considerable share
in/contribution to the prevention of catheter infection devel-
opment.?! To prevent or reduce CCRBI as much as possible,
the provision of appropriate and effective CVC care is an
indication of quality nursing care.

This study was planned to evaluate the catheter care given to
patients with an inserted CVC in the light of hospital proto-
cols and evidence-based applications, and to determine the
knowledge levels and practices of nurses on this subject.

2. MATERIALS AND METHODS

2.1 Type of the study

This study used a descriptive design and was carried out
between 1 March 2018 and 5 June 2018 in the surgical and
internal medicine bed units of the Health Sciences University
Sultan Abdiilhamid Han Training and Research Hospital.

2.2 The universe and the sample

There were 300 nurses working in the surgical and internal
medicine bed units of the Health Sciences University Sultan
Abdiilhamid Han Training and Research Hospital, where
CVC care could be given. Our study intended to reach all of
this number. The sampling included 202 nurses because 60
nurses left the hospital due to interprovincial appointments,
and 38 nurses did not want to participate in the study.

2

2.3 Data collection tools

The data of the study were collected through a question-
naire designed after a comprehensive literature review by the
researcher.

The questionnaire was evaluated after taking the opinions
of three experts before its administration, and a pilot study
was conducted in a group of 9 people to test whether the
questions were eligible and clear. Three questions that were
difficult to understand were revised. The pilot study also
functioned as a preliminary assessment to estimate the time
required to collect the data, as well as helping the researcher
to make a plan for fieldwork.

The questionnaire was administered by the researcher using
face-to-face interview technique since the questionnaire was
designed as a knowledge test to measure the knowledge of
nurses, and there were differences among nurses in terms
of their education levels such as health vocational school (4
years of high school education), associate degree (2 years
of university education), undergraduate degree (4 years of
university education) and graduate degree. Each interview
took about 10-15 minutes. The questionnaire form consisted
of two parts.

The 1st part was the “Nurse Information Form” and included
the socio-demographic characteristics of the nurses (age, gen-
der, marital status, education status, professional seniority,
the department).

The 2nd part included “Nurses’ Knowledge Levels Regard-
ing CVC and their Catheter Care Practices” and consisted
of 13 questions. These questions were designed in line with
hospital protocols and evidence-based applications. The sec-
ond part provides a wide-angle view of CVC care in terms
of effectiveness and awareness as it also includes questions
such as how nurses make dressings in their CVC-related
care, frequency of dressing change, how often the sets used
are changed, and techniques of blood sampling from the
catheter and flushing the lumen of the catheter. Each correct
answer was assigned 1 point, while each incorrect answer
was assigned O points. Accordingly, the total score for the
CVC-related level of knowledge was obtained from 13 ques-
tions. The lowest score was 0, and the highest score was 13,
and for the sake of clarity, the total score of each case was
evaluated by converting it into a grading scale from 0 to 100.
Accordingly, the score obtained ranged from O to 100.

2.4 Data analysis

In the analysis of the data, NCSS (Number Cruncher Statisti-
cal System) 2007 (Kaysville, Utah, USA) software package
was used. Student’s t-test was employed to compare two
groups of normally distributed variables, and the One-Way
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ANOVA test was used to compare three or more normally
distributed groups. Also, Pearson’s chi-square test was used
to compare qualitative variables. Significance was evaluated
at the level of p < .05.

2.5 Ethics of the study

At the outset, the approval of the Research Ethics Commit-
tee of Uskiidar University, the institutional approval of the
Health Sciences University Sultan Abdiilhamid Han Training
and Research Hospital, and the written and verbal consents
of the nurses involved in the study were obtained.

3. RESULTS

This study, which was conducted to determine the knowl-
edge level and practices of nurses for CVC care in patients,
found no significant difference between CVC knowledge

score obtained by the nurses and their gender, education
level, professional seniority, and the seniority in the current
department. Nurses who had already received information
about CVC and worked in the internal intensive care unit
were found to have higher CVC knowledge scores (see Table

1).

Nurses’ responses to the question, “What is applied to the
skin after CVC dressing is cleaned with an antiseptic solu-
tion?” indicated that 7.9% (n = 16) responded “a transparent
chlorhexidine gluconate-impregnated pad”, which is the cor-
rect answer. On the other hand, 77.2% (n = 156) of the nurses
were observed to respond to the question, “Which handwash-
ing method do you use while giving care to a patient with
CVC?” with the correct option, “Hygienic handwashing”
(see Table 2).

Table 1. Comparison of individual characteristics of the nurses by their CVC care knowledge scores (N = 202)

CVC care knowledge scores

Individual characteristics n % - p
Min.-Max. Mean £SD
Gender
e Female 183 90.6 7.69-84.62 4241 £15.44 108
e Male 19 9.4 15.38-61.54 37.65 +13.54
Educational status
¢ Health Vocational High School - 15 7.4 23.08-69.23 48.21 +16.31
Associate Degree
e Undergraduate 146 72.3 15.38-84.62 41.04 +14.88 Al
e Graduate 41 20.3 7.69-84.62 42.96 £16.22
Department
o Surgical clinics 59 29.1 7.69-76.92 36.51 +12.58
¢ Surgical intensive care 30 149 23.08-84.62 54.36 £16.65 o0o1*
e Internal clinics 90 44.6 15.38-69.23 37.61 +11.09
¢ Internal intensive care 23 114 15.38-84.62 56.86 +16.19
Previous CVC knowledge
e Yes 124 61.4 7.69-84.62 45.29 £16.21 .
e No 78 38.6 15.38-69.23 36.69 +12.08 001
Professional seniority (years)
o<1 60 29.7 15.38-69.23 38.85 +14.47
e 25 60 29.7 15.38-84.62 45.13 +£16.48
e 6-10 15 7.4 38.46-69.23 51.79 +10.27 473
e 11-15 19 9.4 15.38-69.23 38.46 +13.81
e >16 48 23.8 7.69-69.23 40.22 £15.16
Seniority in the current department (years)
o<1 117 57.9 15.38-84.62 41.81 £15.56
e 2-5 56 27.8 7.69-84.62 43.54 +£15.68
e 6-10 16 7.9 23.08-69.23 42.31 £14.32 427
o >11 13 6.4 15.38-61.54 36.09 +12.32

Note. ~ Statistically significant at p < .05
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Table 2. Distribution of answers to questions regarding CVC care (N = 202)

n %
What is applied to the skin after CVC dressing is cleaned with an antiseptic solution?
Medical gauze 64 31.7
Semi-permeable pad 7 35
Transparent pad 115 56.9
A transparent chlorhexidine gluconate-impregnated pad” 16 7.9
How often do you change the dressing if there is no contamination in the CVC dressing?
Every two days 80 39.6
Every five days 7 35
Every seven days” 78 38.6
Every day 37 18.3
Which of the antiseptic solutions used in CVC dressings is most effective?
Alcohol 3 15
Povidone iodine 78 38.6
2% chlorhexidine” 105 52.0
Povidone iodine + Alcohol 16 7.9
Which handwashing method do you use while giving care to a patient with CVC?
Social handwashing 9 4.5
Hygienic handwashing” 156 77.2
Surgical handwashing 35 17.3
| do not wash my hands, instead, | use micro-bactericidal hand disinfectant 2 1.0
How many cm of area do you clean when doing CVC dressing?
2cm 7 35
3cm 26 12.9
5cm’ 114 56.4
An area larger than 5 cm 55 27.2
How often do you wash an intermittent CVC? (hours)
48 17 8.4
24" 75 37.1
12 48 238
8 62 30.7
How do you administer TPN solutions through the CVC lumen?
I spare one lumen only for this operation.” 109 54.0
| spare any of the lumens for this operation. 44 21.8
| use the lumens intermittently (to avoid clogging). 43 21.2
CVC does not suit this operation. So, I insert PVC. 6 3.0
Which method do you use to flush the CVC lumen?
| prepare a heparin solution and use 2 cc to flush it. 58 28.7
| prepare a heparin solution and use 5 cc to flush it. 66 32.7
1 use single-use washing solutions for each lumen (NaCl)” 58 28.7
1 wash lumens with a single injector fluid drawn from NacCl solution. 20 9.9
Which method do you use when taking blood sample from CVC?
The first blood sample taken should be discarded, and the lumen should be washed with a heparinized 114 56.4
solution and then closed after collecting blood at once.
Samples should be drawn one at a time, not at once. 1 0.5
| do not think that the catheter should be washed before drawing the sample. 1 0.5
The first blood sample taken should be discarded, and the lumen should be washed with NaCl solution 86 42.6
after drawing the blood at once.”
How often should blood and blood product transfusion sets or infusion sets used for patients whose
lipid emulsions are not supplied be changed in CVCs?
In an interval of shorter than 24 hours 111 55.0
In an interval of shorter than 48 hours 29 14.3
In an interval of shorter than 72 hours 54 26.7
In an interval of shorter than 96 hours” 8 4.0
How often should blood and blood product transfusion sets or infusion sets used for patients whose
lipid emulsions are given be changed in CVCs?
12 hours 94 46.5
24 hours” 96 475
48 hours 7 35
72 hours 5 2.5
How often should infusion sets which are used for propofol in CVCs be changed?
6-12 hours” 108 535
12-24 hours 64 31.6
24-48 hours 24 11.9
48-72 hours 6 3.0
When should CVC be removed?
In applications longer than 6 weeks 93 46.0
After 7 days 28 13.9
After 14 days” 36 17.8
Whenever the treatment of the patient ends 45 22.3

Note. “Correct answers

4
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Also, the responses of the nurses given to the question, “How
often should blood and blood product transfusion sets or in-
fusion sets used for patients whose lipid emulsions are not
supplied be changed in CVCs?” indicated that 4% (n = 8)
had supplied the correct answer, “In an interval of shorter
than 96 hours” (see Table 2).

The findings indicated that there was a significant differ-
ence between the education level of nurses and the status of
their participation in congress/course/seminar (p = .019) and

that congress/course/seminar participation rates of nurses
who were health vocational high school-associate degree
graduates was higher than nurses who had undergraduate or
graduate degree (see Table 3).

The nurses who knew that their institution had a CVC proto-
col / procedures/instructions were found to get significantly
higher scores from correct answers that they gave to CVC
related questions than those who did not (p = .035, see Table
4).

Table 3. Comparison of the method of receiving CVC information by the level of education (N = 202)

Level of education

Health vocational high

. Undergraduate Graduate p
school-associate degree
N (%) N (%) N (%)
. . . Yes 10 (66.7) 88 (60.3) 26 (63.4)
Receiving CVC information .324
No 5(33.3) 58 (39.7) 15 (36.6)
L. . . Yes 6 (60.0) 55 (62.5) 20 (76.9)
Attending in-service training 372
No 4 (40.0) 33(37.5) 6(23.1)
Participation in congresses/ Yes 10 (100) 78 (88.6) 18 (69.2) 019"
courses/seminars No 0(0) 10 (11.4) 8(30.8) '
. Yes 4 (40.0) 36 (40.9) 10 (38.5)
Self-learning 975
No 6 (60.0) 52 (59.1) 16 (61.5)

Note.” Statistically significant at p < .05

Table 4. CVC care knowledge score by awareness of the existence of a CVC protocol/procedures/instructions in the

institution (N = 202)

Existence of a CVC protocol/procedures/

CVC Knowledge score

instructions in the institution N Min.-Max. Mean +SD 2
Yes 144 7.69-84.62 43.38 £15.24 .
.035
No 57 15.38-84.62 38.33+15.14

Note.” Statistically significant at p < .05

4. DISCUSSION

The most serious complication that can develop after the
insertion of CVC is infection, which threatens patients’ life
and leads to many undesired consequences. The findings in
this study, which investigated how nurses give CVC care,
were discussed in the light of the literature.

The question, “What is applied to the skin after CVC dress-
ing is cleaned with an antiseptic solution?”, was correctly
responded by only 16 nurses (see Table 2). The chlorhexi-
dine impregnated transparent cover recommended in CVC
dressings is stated to reduces CLABSI due to its waterproof
gel structure containing chlorhexidine gluconate. Although it

Published by Sciedu Press

is important for nurses to make dressings with this material,
the importance of this issue is also clearly stated in proto-
cols/procedures/instructions.!**33 That the majority of the
nurses responded incorrectly to this question suggests that
this issue was not stated explicitly enough in the institution’s
CVC protocol/procedures/instructions.

The rate of correct responses by the nurses to the question,
“Which of the antiseptic solutions used in CVC dressings is
most effective?” was 52% (n = 105) (see Table 2). In the
literature, the use of chlorhexidine is recommended for the
maintenance of the catheter area, and if there is a contraindi-
cation of its use, povidone-iodine of 10% or alcohol of 70%
can also be used. Chlorhexidine is not available in all hos-
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pitals, and povidone-iodine and alcohol are easily available
in every hospital. In the study, the use of povidone-iodine or
alcohol instead of chlorhexidine is thought to stem from their
low cost and availability.*®%! In a study on the knowledge
levels of nurses about CCRBI in Poland, 50% of nurses (n
=301) reported that chlorhexidine should be used in CVC
dressings.!!”!

Also, the rate of correct responses by the nurses to the ques-
tion “Which handwashing method do you use while giv-
ing care to a patient with CVC?” was 77.2% (see Table 2).
Achieving hand hygiene in catheter care is extremely im-
portant to prevent the development of CLABSI, especially
to reduce/eliminate the risk of cross-contamination between
patients. Also, hand washing plays an important role in
decreasing the complications of CVC as well as increas-
ing the satisfaction level of the patients. As is reported in
the literature, handwashing rates are higher among nurses
than other healthcare workers, but it is not at the desired
level.['!:14.18] This is stated to be due to seeing hand washing
less important than other procedures, lack of time due to
heavy workload, and inadequate training in this issue.[*%-41]
In a study conducted to determine the handwashing status
of nurses working in the hospital, 92.9% of the nurses were
found to be not trained in handwashing after graduation, and
the most important reason affecting handwashing was the
insufficient number of nurses per patient.!'”! The planning of
nurses in health institutions in our country is conducted ac-
cording to the “Ministry of Health Provincial Organization,
Bed and Staff Standards Regulations for Inpatient Treatment
Institutions”. According to this regulation, at least one nurse
is planned for the care of three patients in areas other than
special units such as the operating room and intensive care
unit.?”! In this regard, one nurse provides care to fifteen
patients in the 1200-bed institution where our study was con-
ducted. In our study, the rate of handwashing by the nurses
was not found at the desired level, which was thought to have
stemmed from the high number of patients per nurse in the
institution.

In our study, 54% of the nurses gave correct answers to the
question “How do you administer TPN solutions through
the CVC lumen?” Since candida species-bound CLABSI
develops more in patients with CVC who are fed with TPN
because the glucose can produce slime, a lumen should be al-
located for TPN from the catheter in these patients.* ! The
determination of total parenteral and enteral nutrition and
the complications that may occur during feeding are under
the responsibility of the nurse, and the number of patients
receiving TPN is higher in the intensive care units than in
the clinics.!*?! In a study conducted by Bat1 and Ozyiirek, %!
77.9% of the nurses reported that a lumen should be re-
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served for TPN in CVC and that no other drugs should be
administered here. In our study, the low number of correct
answers was thought to have come from the participation of
fewer intensive care nurses compared to the study of Bati
and Ozyiirek.[®]

In our study, only 8 nurses responded correctly to the ques-
tion, “How often should blood and blood product transfusion
sets or infusion sets used for patients whose lipid emulsions
are not supplied be changed in CVCs?” (see Table 2). In-
fusion sets used in patients not given blood, blood products
or lipid emulsions should not be changed in less than 96
hours to avoid reproduction in the fluid, contamination, and
colonization in the infusion sets.[**! In a study measuring the
“Knowledge Level of Nurses in Determining the Measures to
Prevent CCRBI” by Labeau et al.,'*!! 29% of the nurses (n =
3,405) answered the replacement period of infusion sets used
in patients without lipid emulsions as 96 hours. In another
similar study, only 3.5% of the nurses were determined to
give the correct answer by saying, “infusion fluid sets should
change every 96 hours” [*3 In recent studies, the replace-
ment period of infusion sets has been reported to increase
from 72 to 96 hours.[?>24! In another study in which “Nurses’
Views on the Use of Research in the Professional Field” were
determined, 406 of the 442 nurses were found to not follow
the publication in the professional field.?>! In other studies,
nurses were observed to not benefit from the results of re-
search in their professions and that this was attributed to not
having enough time by them.?>2"! Accordingly, the lack of
knowledge of the nurses about the replacement period of the
infusion sets was thought to have stemmed from the fact that
they had not been following the literature and professional
publications.

No significant relationship was found between the education
level of the nurses and the knowledge scores they got from
the questionnaire in our study (see Table 3). In a study on
“Knowledge Levels on Hospital Infections” conducted by
Kose et al.,!?8! the level of knowledge was observed to in-
crease as the education level of nurses increased. Similarly,
in a study conducted by Diker,?! as the education level
of nurses increased, knowledge scores regarding preventing
hospital infections were determined to increase. As the level
of education increases, the knowledge score for CVC care is
expected to increase, as well. As a result, the increase in the
level of education suggests that CLABSI can be decreased,
too. This difference was thought to have stemmed from the
fact that the nurses who were health vocational high schools
graduates or had associate degree obtained more informa-
tion about CVC than the nurses with an undergraduate or
graduate degree, or that the nurses with an undergraduate or
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graduate degree were away from CVC care as they worked
in the management position as a clinical officer.

In-service training is a type of training that is implemented
to enable nurses to obtain relevant information, skills, and
attitudes about their duties.”! In our study, the statistically
significant (p = .001) difference between the correct answers
given by the nurses to the questions in the questionnaire
related to CVC care depending on whether they received
in-service training is important in showing that in-service
training is really useful. The nurses were found to obtain this
information mostly through in-service training (see Table 3).
However, it has been stated in the literature that the availabil-
ity of instructions, which have been developed in this field,
in clinics and the provision of regular in-service training
will increase compliance with catheter care rules and that
training programs that increase the motivation of nurses will
positively affect the quality of catheter use.!'%43 The knowl-
edge levels of nurses who participated in planned in-service
training programs on CVC indications, complications, and
use of CVC in an oncology hospital were higher than those
who did not.?%! In their study, Coopersmith et al.*®! ob-
tained findings supporting the idea that nurses’ education
had an important role in preventing catheter infections. In a
study conducted by Ozden et al.,?!! the knowledge scores
of the nurses who received in-service training were found
higher than those who did not. Our study was in line with
the literature in this regard, and the knowledge gained by
nurses from congresses, seminars, courses, and the literature,
especially in-service training was considered to be important.
For this reason, in-service training programs were organized
in cooperation with the management at the institution where
the study was conducted, and some interventions were im-
plemented to overcome the lack of information.

In this study, 144 nurses were determined to apply CVC
care in line with protocols/procedures. Nursing is a
health discipline that consists of science and arts, plan-
ning of preventive and curative interventions and imple-
mentation of quality treatment interventions in line with
the protocols/procedures/instructions determined by the in-
stitution, and at least a bachelor’s degree.[48’49]
cols/procedures/instructions are prepared for the implemen-
tation of quality services by considering the patient benefit
in line with the evidence-based practices related to hand hy-
giene, aseptic technique, barrier measures, skin antisepsis,

Proto-

Published by Sciedu Press

catheter dressing, and catheter use. Also, the development
of compulsory standards is among the goals.”*’! In a study, a
handwashing protocol was developed to increase the hand-
washing rate of nurses (n = 12), and the compliance with
handwashing was found to be 79% in nurses who applied
the protocol, while it was found 66% in nurses who did not
apply this protocol.??! In a study with 33 nurses in a nursing
home, 87.5% of the nurses who applied the communication
technique developed in accordance with a specific protocol
stated that this helped them organize their thoughts and feel
more confident in communication.**! The nurses who were
aware of the existence of a protocol/procedures/instructions
were thought to have answered CVC care questions correctly.

5. CONCLUSIONS AND RECOMMENDATIONS

We can recommend that because nurses who receive in-
formation about CVC and are aware of the existence of
protocols/procedures/instructions get higher scores from
the questions, in-service training programs on CVC care
should be planned or nurses should be encouraged to par-
ticipate in congresses/seminars/courses on this topic. Also,
it should be made sure that all nurses implement the proto-
cols/procedures/instructions which are available in the institu-
tion. Furthermore, to increase the effectiveness, their content
regarding questions that nurses have difficulty answering
should be extended more explicitly, this content should be
included in the in-service training program, and feedback
regarding this development should be obtained from nurses.
The importance of this issue should be stated in orientation
training programs for new nurses, and nurses who are aware
of the existence of protocols/procedures/instructions should
be appointed to their post.

Also, we recommended that practice standards based on
evidence-based research results should be developed for all
hospitals in the country that provide care for patients with
CVC and that observational research should be carried out
to determine nursing practices related to CVC care.

Limitations of the study

The fact that the study was conducted in a single hospital
was accepted as the limitation of the study.
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