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ABSTRACT

Objective: This study was planned and implemented in order to determine the level of evidence-based guideline knowledge of nurses in preventing central venous
catheter-related bloodstream infections.

Methods: The sample of the descriptive and cross-sectional study consisted of 394 nurses working in the intensive care units in Turkey between February 25,
2021, and May 5, 2021. “Nurse Personal Information Form” and “Evidence-Based Guidelines Evaluation Test of Intensive Care Nurses in Preventing Central Venous
Catheter-Related Infections” were used to collect data. Descriptive statistics and comparison tests were used in the analysis of the data.

Results: The mean score of the participants’ knowledge test on the prevention of central venous catheter-related infections was 5.15 + 2.19. It was found that the
application with the most correct response (n=332) was “it is recommended to change infusion sets in which lipid emulsions are given via central venous catheter
within 24 hours.”

Conclusion: In this study, it was found that the level of knowledge of the nurses about evidence-based practices in the prevention of central venous catheter-related
infections was not sufficient, this situation negatively affected their use of this information and the high level of education and experience increased the level of
knowledge.
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Introduction

It is reported that the rates of central venous catheter-associated bloodstream infection (CVC-BSI) vary at high levels (1-6.2/1000 catheter-days) in
Europe.” “The International Nosocomial Infection Control Consortium (INICC)” studied internal and surgical intensive care units (ICUs) and found
that the rate of catheter-associated bloodstream infection in China was 4.1/1000 central catheter days.? This value is said to be 5 times higher than
the value in ICUs in the United States.>* In the summary report of the National Health Service-Associated Infections Surveillance Network pub-
lished in 2020, it was reported that there were 7307 CVC-BSIs in the intensive care units in our country in 2019. This infection has been reported
to be most common in anesthesia and reanimation ICUs. The annual number of infections is 2633.#

It has been observed that nurses working in the ICUcare for and spend the most time with patients who have CVC infections. They also play an
important role in primary infection prevention by implementing evidence-based best practices. Therefore, nurses should be knowledgeable,
skilled, and compatible with evidence-based methods in CVC care.>"" According to the “Centers for Disease Control and Prevention-CDC,” in addi-
tion to having adequate knowledge and training in the prevention of CVC-BSI, health professionals must also follow up-to-date guidelines in CVC
care and comply with these guidelines.”? It is emphasized in the literature that CVC-associated infections can be avoided if nurses have a high
level of knowledge about CVC-BSI and are aware of evidence-based guidelines and practices.'"">" When national and international studies in
this context were examined, it was discovered that there are studies evaluating the effectiveness of evidence-based practices for the prevention
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of CVC-BSI*">"® and examining nurses' knowledge and attitudes toward
evidence-based practices, and in these studies, nurses working in 1CUs
or units where CVC is used more frequently had moderate or low
knowledge.m,ﬂ,M,WJS

Although CVC-associated infection factors are common in hospitals,
they also contribute to antimicrobial resistance. This causes difficul-
ties in patient care and treatment, as well as increased workload and
cost, as well as higher morbidity and mortality rates.™'> In this regard,
nurses play an important role in preventing CVC-BSI by keeping their
knowledge up to date and combining evidence-based information
with practice. Identifying nurses’ knowledge and attitudes toward
evidence-based practices for preventing CVC-BSI can aid in the devel-
opment of strategies. The first step in this direction is to assess nurses’
knowledge and attitudes toward the subject. The purpose of this study
was to determine if nurses working in ICUs in hospitals across Turkey
were knowledgeable enough about using evidence-based guidance
information to prevent CVC-BSI. The research is also expected to allow
for a comparison of the knowledge status of nurses working in differ-
ent regions, hospital types, and units to prevent CVC-BSI. Furthermore,
by determining nurses’ knowledge levels, it is hoped that the study
will raise awareness about evidence-based guidelines in nurses and
contribute to the development of training and information materials
at a level appropriate to their situation.

Research Questions

1. What is the evidence-based nursing guidance information for pre-
venting CVC-BSI?

2. Do nurses’ descriptive and professional characteristics influ-
ence evidence-based guidance information in the prevention of
CVC-BSI?

Methods

Purpose and Type of Research

This descriptive and cross-sectional study was designed and carried
out to determine the use of evidence-based guidance information by
intensive care nurses in preventing CVC-associated infections.

Population and Sample of the Research

The study’s population consists of nurses working in ICUs of medical
faculties, state, training, and research hospitals in Turkey between
February 25, 2021, and May 1, 2021.

The unlimited universe formula (if the number of personnel in the
universe is unknown) was used to determine the number of samples
because the number of nurses working in ICUs of medical faculty,
state, training, and research hospitals in Turkey is unknown. The num-
ber of samples required at the P < .05 significance level was deter-
mined to be 384.

The unknown number of elements in the universe sampling calcula-
tion formula:

2

" =’*d+*q

n=number of individuals to be sampled; p= frequency (probability)
of the event to be examined; q= frequency of non-occurrence of the
event to be examined (1 — p); t= the theoretical value found in the
table at a certain degree of freedom and at the level of error detected;
d=is symbolized as+ deviation, which is intended to be performed
according to the incidence of the event.

According to the above-mentioned formula; n=(1.96) * 0.5 * 0.5/
(0.05)=384.16
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After receiving approval from the ethics committee and a work permit
from the Ministry of Health of the Republic of Turkey, the research
data were collected. To obtain the sample, the risk of COVID-19 infec-
tion transmission was considered, and the snowball sampling method,
one of the improbable sampling methods, was used. The link to the
form created with the data collection form created on the Google form
was first delivered to the researchers’ known intensive care nurses
via the WhatsApp Messenger program and social media (Instagram
and Facebook), then to other intensive care nurses via the snowball
sampling method. When it was discovered that there was no increase
in the number of samples in the last 15 days of the data collection
period, the data collection process was terminated, and a total of 394
intensive care nurses were reached.

The following are the eligibility requirements for study participants:

1. The nurses working in the ICU of the medical faculties, state and
training, and research hospitals in Turkey between February 25,
2021, and May 1, 2021,

2. Aged 18 and over, and

3. Those who are willing and prepared to participate in the study.

Exclusion from the sample is based on working as a support nurse in
an ICU on a temporary basis.

Data Collection Tools

The study’s data was gathered online using the “Nurse Personal
Information Form” and the “Intensive Care Nurses Knowledge
of Evidence-Based Guidelines for Preventing the Central Venous
Catheters-associated Infections: An Evaluation Questionnaire.”

Nurse Personal Information Form

It includes 13 questions about nurses’ age, gender, educational status,
year of work in the profession, year of work in the ICU, intensive care
level, type of intensive care, region where they work, CVC-associated
infection prevention training status, and education from whom.

Test for Evaluation of Evidence-Based Guidelines for the Prevention
of CVC-Associated Infections of Intensive Care Nurses

Labeau? created this questionnaire in 2008,° and Sanli and Sarikaya'
tested its Turkish validity and reliability in 2020. The questionnaire
includes 10 question items that cover the established initiatives con-
cerning nursing practices in the CVC. For each question, there are 4
options and a correct answer. The “correct answers” to the questions
are worth “1 point,” while the “wrong answers” are worth 0 points. The
lowest possible score is 0 and the highest possible score is 10, and the
level of knowledge increases as the score increases."

Evaluation of Data

The data were analyzed using the Statistical Package for the Social
Sciences 22.0 package program. The descriptive statistical methods
(percentage, standard deviation, frequency, mean, median, and min-
imum-maximum values) and the “skewness and kurtosis (1) test for
normal distribution analysis were used to evaluate the research data.
The “t-test”, “1-way analysis of variance (ANOVA) test,” and “Pearson
correlation” analysis were used in independent groups for data with
normal distribution. Following the analysis of “1-way ANOVA,” the
source of the difference was determined using the “Bonferroni binary
comparison method.” The value of P < .05 was accepted as statistically
significant.

Ethical Aspect of Research

In order to conduct the study, approval from the local ethics com-
mittee of Artvin Coruh University (date: December 31, 2020, number:
14071) and online written permission (date: February 15, 2021) from
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the Ministry of Health of the Republic of Turkey were obtained. The
purpose of the study was explained in writing before the questions on
the data collection form, and there was a confirmation option stating
whether nurses should participate in the study, obtaining online con-
sent. The research was conducted in accordance with the Declaration
of Helsinki.

Results

The nurses in the study ranged in age from 21 to 51 years, with an
average of 31.67 + 7.29 years. It was determined that 63.2% (n=249)
were women, 57.9% (n=128) had bachelor’s degrees and worked in
the ICU for an average of 5.73 + 5.15 years (min-max=10 months to
30 years). It was discovered that 29.1% of nurses (n=59) worked in the
Black Sea Region, 41.6 % (n=164) worked in medical faculty hospital,
50.5 % (n=199) worked in third level ICU, and 33.2 % (n=131) worked
in the surgical ICU (Table 1).

It was discovered that 71.3% of nurses (n=281) received CVC care train-
ing, with 62.9% (n=177) receiving this training during in-service train-
ing. It was discovered that 67.3% of the nurses (n=265) had CVC care
protocol/procedure/instruction in the units where they worked, and
85.3% (n=226) followed this protocol/procedure/instruction; 91.5%
(n=18) of the nurses who did not have a protocol/procedure/instru
ction regarding CVC in their unit stated that they performed CVC care
according to what was described in their unit (Table 2).

Table 1. Descriptive and Professional Characteristics of Nurses (n=394)

Characteristics n %
Gender
Female 249 63.2
Male 145 36.8
Education status
High school-associate degree 118 29.9
Bachelor Degree 128 57.9
Postgraduate 48 122
Region of work
Black Sea 89 22.6
Eastern Anatolia 55 14.0
Southeastern Anatolia 52 13.2
Central Anatolia 48 122
Aegean 51 12.9
Mediterranean 50 12.7
Marmara 49 12.4
Hospital type
State hospital 102 259
Medical faculty hospital 164 41.6
Training and research Hospital 128 32,5
Intensive care level
First level 101 25.6
Second level 94 239
Third level 199 50.5
Type of intensive care
Surgical 131 33.2
Medical 100 25.4
Anesthesia and reanimation 78 19.8
Medical-surgical 85 21.6
Min-max Mean + SD
Age (year) 21-51 31.67 £7.29
Professional working time (year) 1-33 9.36 + 7.60
Working time in the intensive 0.10 (month)- 5.73 +5.15
care unit (year) 30 (year)

Table 2. Distribution of Nurses’ Education on Central Venous Catheter-
Related Infections and Their Use of Protocols/Procedures/Instructions
(n=394)

Status of Receiving Education and Using Protocol/

Procedure/Instruction for CVC-Associated Infections n %
Status of receiving education about CVC

Yes 281 71.3
No 113 28.7
If yes, where did you get it?"

In-service training 177 62.9
Course/seminar/congress etc. 47 16.7
Hospital infection control committee 173 61.6
School 126 44.8
Internet 76 27.0
Does your unit have a protocol/procedure/instruction regarding CVC?
Yes 265 67.3
No 129 32.7

If your answer is YES, would you follow this protocol/procedure/instru
ction?

Yes 226 85.3
No 39 14.7

If there is no protocol/procedure/instruction regarding CVC in your unit, how
do you care for central venous catheters?”

I do it in line with the information | received at school. 48 37.2
I do it according to what is told to me in the unit where 118 91.5
I work.

I do it according to the information | researched on the 96 74.4
internet.

*More than 1 answer has been given. CVC, central venous catheter.

When the answers to the information questionnaire questions were
examined, the most correct answer (n=332) was “it is reccommended
to change the infusion sets in which lipid emulsions are given via CVC
within 24 hours.” The application with the most incorrect answers
(n=300) was “it is recommended to change infusion sets that do
not give lipid emulsions or blood products via CVC every 96 hours.”
The mean score of the questionnaire on the nurses’ knowledge of
evidence-bhased guidelines for preventing CVC-associated infections of
nurses was 5.15 + 2.19 (Table 3).

When the descriptive characteristics of the nurses and the mean score
of evaluation questionnaire on the evidence-bhased guideline for pre-
venting CVC-associated infections were compared, it was determined
that female nurses compared to male nurses (5.48 + 2.17 and 4.95
+ 2.18, respectively), nurses with a postgraduate degree compared to
those with undergraduate and high school-associate degrees (6.12 +
2.22,5.07 +£2.21,and 4.90 + 2.05, respectively), those working in third
level compared to those working in levels Il and | (5.94 + 2.46, 5.00
+ 1.92, and 4.71 + 2.26, respectively), those working in the surgical
ICU compared to those working in the internal medicine, anesthesia,
reanimation, and internal-surgical ICUs (5.70 + 2.13, 5.34 + 2.50, 4.87
+ 1.91, and 4.32 + 1.84, respectively), those who received training on
CVC compared to those who did not (5.56 + 2.19 and 4.13 + 1.82,
respectively) had a significantly higher knowledge questionnaire mean
score (Table 4).

When the relationship between nurses’ age, professional working
years, and working years in the ICU and the score average of the evi-
dence-based guideline evaluation questionnaire for preventing CVC-
associated infections was investigated, it was discovered that while
there was a positive low-level significant relationship between age
and occupational years of work and the mean score of the evaluation
questionnaire, there was a moderately significant positive relationship
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Table 3. Distribution of Nurses’ Answers to Questions About the Test of Evaluating Evidence-Based Guidelines in Preventing CVC-Related Infections (n=394)

Correct Answers Wrong Answers
No of Questions Questions n % n %
1 Regular replacement of central venous catheters (CVC) is recommended. 250 63.5 144 36.5
Answer: No, only when needed
2 It is recommended to replace CVCs over the guidewire. 236 59.9 158 40.1
Answer: No, only when needed
3 It is recommended that pressure transducers and sets be replaced regularly. 231 58.6 163 41.4
Answer: Yes, every 4 days
4 In settings with a high incidence of catheter-related infections, the use of an 235 59.6 159 40.4
antimicrobial/antiseptic coated CVC is recommended.
Answer: Yes, in patients expected to have a CVC for more than 5 days
5 It is recommended to replace the transparent cover for the catheter 196 49.7 198 50.3

insertion site dressing.

Answer: When necessary (in cases of soiling, loosening) and at least once a week

6 It is recommended to use this/s for catheter insertion site dressing. 212 53.8 182 46.2
Answer: Both dressing types are recommended as they do not affect the risk of

catheter-related infection.

7 It is recommended to disinfect the catheter insertion site with 166 421 228 57.9

Answer: >0.5% chlorhexidine with alcohol

8 It is recommended to apply antibiotic ointment to the CVC insertion site. 184 46.7 210 53.3

Answer: No, because it causes antibiotic resistance.

9 It is recommended that infusion sets given lipid emulsions via CVC be 332 843 62 15.7

changed within the following period.
Answer: within 24 hours

10 It is recommended that infusion sets that do not receive lipid emulsions or 94 23.9 300 76.1
blood products via CVC should be replaced within this period.

Answer: Every 96 hours

Evaluation test score of evidence-based guideline knowledge of intensive care nurses in

preventing CVC-related infections

Mean + SD Median (min-max)

515+ 2.19 5(0-10)

between the years of work and the mean score of the evaluation ques-
tionnaire (P < .05) (Table 5).

Discussion

The knowledge of intensive care nurses in Turkey about CVC-BSI pre-
vention guidelines was assessed in this study.

Infusion sets, including all attachments, should be changed at regular
intervals due to a variety of factors (such as the type of solution used,
intermittent or continuous administration). According to the litera-
ture, infusion sets containing lipid emulsions or blood products should
be replaced via CVC within 24 hours (Evidence 1B).”*?' In our study, a
large proportion of nurses correctly answered “within 24 hours” when
asked about the change time of infusion sets given lipid emulsions or
blood products via CVC. When the studies on this subject were exam-
ined, it was discovered that, similar to our study, the majority of nurses
responded correctly to this information.™22 The majority of nurses, it
can be said, use evidence-based guidelines for this application.

Few nurses (23.9%) gave the correct answer as “every 96 hours” to the
question “It is recommended to change the infusion sets that are not
given lipid emulsions or blood products via the CVC within the fol-
lowing period”. The literature recommends that continuously used
administration sets, including secondary sets and add-on devices, be
replaced at 96-hour intervals in patients who do not receive blood,
blood products, or fat emulsions (Evidence 1A).792'% When similar
studies were examined, it was discovered that the majority of them
provided the correct answer to this question,™ with the studies that
provided the incorrect answer stating “changing it at 24-hour or
72-hour intervals.”®"2* According to some sources, the change time
of infusion sets has been increased from 72 hours to 96 hours.>* It
is noteworthy in this application that there are more misapplications

that do not comply with the guideline information, and that there is
different information in the literature, implying the need for nurses to
use up-to-date evidence-based information.

In this study, it was discovered that the mean score of “Intensive care
unit nurses’ knowledge of evidence-based guidelines for preventing
infections associated with central venous catheters: an evaluation
questionnaire” was 5.15 + 2.19. The mean score of nurses’ knowledge
level regarding CVC care and follow-up was 6.812.1 out of 14 points,
according to Batr and Ozyiirek.2° The rate of total correct answers to the
knowledge questionnaire was 36.56% in the study conducted by Chi
et al." The knowledge of 3.405 intensive care nurses in 22 European
cities was evaluated using the original evaluation questionnaire on
evidence-based guidelines for preventing CVC-associated infections,
and the total correct answer rate of the nurses to the questionnaire
was found to be 44.4.77 In various studies, nurses knowledge of CVC
was found to be 63.46 + 14.83 and 41.90 + 18.66 out of 100."" The
findings of our study are consistent with previous research, and when
all of the findings are considered, it is possible to conclude that nurses
lack adequate evidence-based knowledge about the prevention of
CVC-associated infections.

In our study, female nurses outperformed male nurses in the evalua-
tion questionnaire on evidence-based guidelines, with higher average
scores in the prevention of CVC-associated infections (P < .05). Similarly,
when the studies were examined, it was discovered that there were a
large number of female nurses and that their knowledge levels were
higher."1*18 Again, our study discovered that nurses with less education
had higher questionnaire score averages for evaluation questionnaire
of evidence-based guidelines for preventing CVC-associated infections
(P < .05). In the study conducted by Chi et al'" the mean knowledge
questionnaire score of nurses with graduate degrees was significantly
higher than that of other education levels. Other studies have found

157



158

Arch Health Sci Res. 2022;9(3):154-160

Table 4. Comparison of the Difference Between the Descriptive and Professional Characteristics of Nurses and the Mean Scores of the Evidence-Based

Guideline Assessment Test in Preventing CVC-Related Infections

Descriptive and professional characteristics Min-max Mean + SD Test P
Gender

Female 0-10 548 +£2.17 —2.295 .022
Male 1-10 495+ 218

Education status™

High school-associate degree? 0-10 4.90 + 2.05 5.731 .004
Bachelor degree” 0-10 5.07 +2.21 >a
Postgraduate® 2-10 612+ 222

Region of work™

Black Sea 1-10 4.83 +1.92 1.583 51
Eastern Anatolia 1-10 549 +2.76

Southeastern Anatolia 0-9 4.67 +£1.88

Center Anatolia 0-10 5.39 +1.84

Aegean 0-10 5.66 + 2.46

Mediterranean 1-10 5.00 +2.44

Marmara 29 524 +1.87

Hospital type™

State hospital 0-10 5.02 +2.36 0.683 .506
Medical faculty hospital 0-10 5.08 +2.15

Training and research Hospital 1-10 533 +2.10

Intensive care level™

st level® 0-10 471+ 2.26 9.017 <.001
2nd level® 0-10 5.00 + 1.92 >a
3rd level 0-10 5.94 + 2.46

Type of intensive care™

Surgical® 1-10 570 +2.13 7.862 <.001
Medical® 1-10 534 +2.50 a>cd
Anesthesia and reanimation® 0-9 4.87 £1.91 b>d
Medical-surgical® 0-10 432+ 1.84

Status of receiving education about CVC’

Yes 0-10 5.56 + 2.19 6.112 <.001
No 0-9 413 +1.82

Is there a protocol/procedure/instruction regarding CVC in your unit?’

Yes 0-10 525+2.23 1.354 77
No 0-10 4.93 +2.09

“Student t-test.
“One-way-ANOVA.

Pvalues with statistically significant differences are written in bold. CVC, central venous catheter.

that as one’s level of education rises, so does one’s level of informa-
tion."*1826 Qur study’s findings are consistent with those of other stud-
ies. Graduate education allows for actions that bring innovation and
dynamics to nursing care, such as keeping up with current research
findings and attending scientific meetings. As a result, nurses at this
level of education are expected to focus on evidence-based practices.
These findings are thought to emphasize the significance of nursing
specialization and its positive implications for patient care.

Table 5. The Correlation Between Some Descriptive Characteristics of
Nurses and the Test Score of Evaluating Evidence-Based Guidelines in
Preventing CVC-Related Infections. (n=394)

Evaluation Test Score of
Evidence-Based
Guidelines in Preventing
CVC-Associated Infections

Characteristics r P

Age 0.217 <.001
Professional working year 0.207 <.001
Years of work in the intensive care unit 0.310 <.001

r, Pearson Correlation Coefficient. CVC, central venous catheter.

It was discovered that nurses working in third-line ICUs had a higher
evidence-bhased guideline for preventing CVC-BSI than nurses working
in other ICUs (P < .05). In a study that compared nurses’ awareness of
evidence-hased practice for the prevention of CVC-BSI to the intensive
care steps, it was discovered that nurses working in step 11l were more
aware of more applications.” The higher level of knowledge of nurses
working in tertiary ICUs is thought to be due to the fact that critical
patient care necessitates more evidence-based knowledge, skills, and
attention, as well as the fact that information flows more freely in
these units.

Nurses working in surgical ICUs were found to have a higher evidence-
based guideline for preventing CVC-BSI than nurses working in inter-
nal, anesthesia and reanimation, and internal-surgical ICUs (P < .05).
When the studies were examined, it was discovered that nurses work-
ing in internal ICUs were more knowledgeable about this topic than
nurses working in surgical units."% This disparity is thought to be due
to the large number of nurses working in internal ICUs in other stud-
ies versus the number of nurses working in surgical ICUs in our study.

When the monitoring and maintenance for central venous catheteriza-
tion in the literature are performed by “special vascular access teams”



comprised of health professionals trained in this subject; flebit has
been shown to reduce bloodstream infections and costs.?® In our study,
nurses who received training on CVC care had a higher average knowl-
edge score (P < .05). When the studies on the subject were examined,
it was discovered that the mean knowledge score of the nurses who
received CVC care training was higher, which was consistent with our
study results.™"71829 Nurses were given evidence-based guidelines on
CVC-BSI prevention in an experimental study to assess the effective-
ness of CVC training. Before the training, the mean knowledge score
was 48.20 + 14.66; after the training, it was 70.80 + 12.26.%° The cor-
rect and safe use of the central catheter will be impossible without
adequate theoretical and practical knowledge. According to our study
findings, the high level of knowledge of nurses trained in CVC care
can be said to be successful in preventing CVC-BSI because these train-
ings are up-to-date and scientific and will reflect this information on
nurses’ attitudes and behaviors.

In our study, it was discovered that as nurses’ age, occupation, and
working years in ICUs increased, so did their evidence-based guideline
knowledge for the prevention of CVC-BSI (P < .05). When studies on
CVC information levels were examined, it was discovered that there
was a meaningful relationship between the study year and the high
age and the level of knowledge."*230 studies examining evidence-
based nursing attitudes.>"2 The literature contains information about
health as well as the fact that the period of professional ability halving
ranges between 5 and 7 years.>> When the average age of nurses and
the year of work in the profession are considered, our study supports
this information, and the increase in working time in the profession
with age suggests that accurate and up-to-date information about
information and practices aimed at preventing CVC-BSI has been
learned. The difference between this study and others is that the char-
acteristics of the sample group and evidence-based nursing attitudes
were examined in others.

Study Limitations

The study is only open to nurses who work in ICUs of non-private hos-
pitals in Turkey, use social media, and are willing to participate in the
research. Furthermore, because the research is conducted online and
there are many different online surveys, one of the limitations is the
difficulty in reaching the participants.

When compared to the total score, the evidence-based guideline score
of intensive care nurses in preventing CVC-associated infections is aver-
age. The majority of nurses were found to be unaware of how long
infusion sets without lipid emulsions or blood products should be
replaced via CVC. The average score of the evaluation questionnaire
on evidence-based guidelines for preventing CVC-associated infec-
tions increased as the level of postgraduate education, CVC-BSI-related
training, and the average age, professional, and intensive care working
years increased. In line with these conclusions;

e It is thought that it will be effective to establish a team on this sub-
ject, prepare written instructions, update as needed,

* train ICU nurses on evidence-based guidelines and practices for CVC-
BSI prevention at standard intervals,

e measure the effectiveness of the training and show these proce-
dures in practice within the framework of the compliance program.
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