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ABSTRACT 
Background: Central venous catheterization is a routine treatment carried out for patients who are critically ill. 

Therefore, to prevent major complications from central venous catheterization in intensive care units, critical care nurses 
should be educated on evidence-based guidelines such as the central line maintenance bundle. Aim: This study aimed to 
assess critical care nurses’ compliance with central line maintenance bundle. Method: A descriptive observational 
research design was conducted using a convenience sample of 60 nurses working in four intensive care units . Data was 
collected using participant nurses' compliance with central line maintenance bundle and factors affecting nurses' 
compliance with central line maintenance bundle assessment sheets. Results: The study showed that 76.3% of the 
participating nurses had negative central line maintenance bundle compliance with a mean SD of 3.680±132, and 
approximately two-thirds 65%  had unsatisfactory levels regarding central line maintenance bundle. There was a strong 
negative relation (76.3%) between the level of total central line maintenance bundle of the participant nurses and the 
total level of factors affecting their compliance with central line maintenance bundle. Conclusion: The current study 
concluded that most nurses had unsatisfactory levels regarding central line maintenance bundle. As well as the majority 
of them also had unsatisfactory levels regarding the total level of factors affecting their compliance with central line 
maintenance bundle. Recommendation: The critical care nurses need more training program applications to improve 
their compliance with central line maintenance bundle to prevent complications of central venous catheterization and 
improve patients' outcome. 
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Introduction: 
Central  venous  access  is  one  of  the  most  

often  used  procedures  in  intensive  care  units  
(ICUs).  A  key  factor  in  determining  the  quality  
of  patient  outcomes  and  the  safety  of  patients  
in   the  intensive  care  unit  is  the  proficiency  of  
critical  care  nurses  (CCNs)  in  providing  care  
for  patients   with  central  venous  catheters  
(CVCs)  (Iraizoz-Iraizoz et al. 2022).  One  of  the  
most  fundamental  and  important  aspects  of  
patient  care  is  the  central  venous  catheter  
(CVC).  The  CVC  is  a  hollow  tube  that   is  put  
into  the  internal  jugular  vein,  axillary  vein,  
femoral  vein,  or  arm's  peripheral  vein  (Tajani 
& Fields, 2020). 

The  CVC  is  used  to  obtain   venous  
blood  samples,  provide  long-term  IV  therapy,  
administer  large  amounts  of  IV  fluid  rapidly,  
medications  and  hypertonic  solutions  such  as  
total  parental  nutrition  (TPN),  and  administer  
solutions  with  extreme  pH  values,  like  
vancomycin  (Wang & Sun, 2022).  Central  line-
associated  bloodstream  infection  (CLABSI)  is  
associated  with  a  significant  increase  in  
morbidity,  mortality,  and  duration  of  hospital  

stay,  as  well  as  increasing  the  cost  of  
healthcare  services  (Blot, Hammami, Blot, 
Vogelaers, & Lambert, 2022).  The  frequency  of   
CLABSI  among  adult  ICU  patients  ranged  from  
1.6  to  44.6  instances  per  1,000  central  line  
days , with  a  death  rate  ranging  from  2.8  to  9.5  
(Abbady, Gaballah, Abotakia, & Sherif, 2019).   

A  central  line  maintenance  bundle  
(CLMB)  is  now  recommended  to  reduce  the  
risk  of  CLABSI.  To  raise  the  standard  of  
patient  care,  the  Institute  for  Healthcare  
Improvement  developed  the  concept  of  care  
bundles  (Wolfhagen, Boldingh, Boermeester, & 
de Jonge, 2022).  A  bundle  is  a  limited  group  
of  evidence-based  therapies  for  a  specific  
patient  care  need  (Awad, Ahmed, & Kandeel, 
2022).  Ten  interventions  make  up  the  CLMB:  
removing  the  central  line  or  determining  when  
to  remove  it;  teaching  medical  staff  how  to  
manage  central  lines;  changing  gauze  and  tape  
dressings  every  day;  changing  transparent  
dressings  every  seven  days;  using  sterile  
gloves;  washing  hands;  using  0.5  percent  or  
higher  chlorhexidine  in  alcohol  solution;  
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allowing  chlorohexidine  to  dry;  using  the  
pulsated  flushing  technique;  and,  lastly,  using  a  
dedicated  lumen  when  parenteral  nutrition  is  
used  (Saibertová, Klugarová, Klugar, & 
Pokorná, 2022). 

Compliance  denotes  that  the  appropriate  
action has  been  taken  (Powell-Jackson et al., 
2020).  The  CCN  plays  an  important  role  in  
infection    prevention   efforts,  and  they  are  an  
important  population  to  study  in  terms  of  
knowledge,  performance,  and  compliance  with  
infection  control  (Abdalla, Renukappa, & 
Suresh, 2022).  Nursing  interventions  can  greatly  
lower  the  patient's  risk  of  CLABSI  by  ensuring  
proper  maintenance  and  care  of  a  CVAD  
(Muntean, Stoica, Gillick, & Puri, 2023).  The  
most  crucial  element  in  increasing  compliance  
is  having  a  positive  physician-patient  
relationship  (Gessesse, Haile, & Woldearegay, 
2022).   
Significant of the study 

Bundle  interventions  are  broadly  accepted  
as  the  standard  model  for  prevention  of  
CLABSIs  with  concentrated  strategies  on  
physician  and  patient  preparation. Therefore,  the  
present  study  will  be carried  out  in  an  attempt  
to  investigate  the  effectiveness  of  central  line  
maintenance  bundle  on  reducing  CLABSIs  
among  intensive  care  unit  patients  using  a  
clinical  audit  and  feedback  strategy  on  central  
line  maintenance  practices  to  promote  
healthcare  change  /  evidence-based   practice  and  
better  outcomes  for  patients. 
Aim of the study  

This  study  aimed  to  assess  critical  care  
nurses' compliance  with  central  line  maintenance  
bundle. 
Research Questions 

What  is  the  extent  of  Critical  Care  
Nurses' compliance  with  central  line  
maintenance  bundle? 

What are factors affecting Critical  Care  
Nurses' compliance  with  central  line  
maintenance  bundle? 
Methods 
Research design  

A  descriptive   research  design  was  used  
to  conduct  this  study.   It  was  the  most  
appropriate  design  for  the  current  study,  as  it  
aimed  to  assess  CCNs'  compliance  with  CLMB.  
Direct  observation  was  the  most  comprehensive  
method  to  ascertain  how  nurses  performed  in  a  
real-life  situation (Scolari,  Soncini,  Ramelet, & 
Schneider, 2022).  

 
 

Setting 
The study was carried out at four intensive 

care units affiliated to Mansoura  New  General  
Hospital  (MNGH), which provides health services 
to patients from the surrounding area at Dakhlia 
governorate. The unit occupied with advanced 
equipment and facilities required for adult patient 
care. 
Sample  

A  convenience  sample  of  60 CCNs  
employed  in  the  above-mentioned  ICUs  who  
were  involved  in  direct   care  and  had  at  least  
one  year  of  work  experience  in  the  ICUs.  
Tools of Data Collection 

Tool  I: Participant  Nurses' Compliance  
with  Central  Line  Maintenance  Bundle 

This  tool  was  adopted  from  JBI (2014). 
It  consists  of  two  main  parts: 

Part 1: Socio-Demographic  
Characteristics  of  Participant  Nurses such as the  
nurses' age , gender,  educational  level,  place  of  
employment , years  of  experience , and  
participation  in  CVC  care  training  programs. 

Part 2: Central  Line  Maintenance  
Bundle  Observational  Checklist. It  was  adopted  
from  JBI (2014)  and  CDC (2014).  It  was  used  
to  assess  nurses'  performance  regarding  CLMB.  
It  consists  of  ten  interventions,  including  
checking  the  records  of  inpatients  with  CVC  
removal  programming  during  daily  rounds,  
educating  healthcare  staff  on  how  to  manage  
with  central  lines,  changing  dressings  made  
with  gauze  and  tape  daily,  and  changing  
transparent  dressings  every  seven  days  or  
sooner  if  they  are  no  longer  intact  or  moisture  
has  collected  under  the  dressing . Also,  there  
must  be  handwashing  immediately  before  
manipulation  of  the  CVC,  wearing  sterile  
gloves  before  central  line  usage,  and  cleaning  
the  dressing  area  with  0.5%  or  higher  
chlorhexidine  in  an  alcohol  solution.  The  nurse  
must  let  70%  of  the  alcohol  dry  before  
accessing  the  central  line . Using  a  pulsated  
flushing  technique  when  the  catheter  is  flushed  
and  utilizing  a  dedicated  lumen  when  parenteral  
nutrition  is  important. 
Scoring system: 

The  scoring  system  was  distributed  as  
follows:  "Done"  was  given  1  mark,  and  "Not  
done"  was  given 0 . The  total  scoring  system  
was  classified  into  two  categories;  
"Satisfactory"  was  ≥70%, and  "Unsatisfactory " 
was  <70% (JBI 2014). 
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Tool II: Factors  Affecting  Nurses' Compliance  
with  Central  Line  Maintenance  Bundle  

This  tool  was  adopted  from  JBI (2014).  
It  was  used  to  evaluate  factors  influencing  
nurses' compliance  with  the  central  maintenance  
bundle.  It  consists  of  eight  barriers:  record  of  
daily  rounds , procedure  for  performing  CVC  
dressings,  knowledge  among  the  nursing  team  
about  CVC  care,  protocol  on  CVC  
maintenance,  adherence  to  hand  hygiene  
immediately  before  CVC  manipulation  and  
technical  problems  with  transparent film  curative  
(loose, small).  
Scoring system: 

The  scoring  system  was  distributed  as  
follows:  "Present"  was  given  1  mark,  and  
"Absent"  was  given  0. Two  categories  were  
identified  for  the  overall  rating  system,  
"Satisfactory"  was  ≥70%, and  "Unsatisfactory"  
was <70%  (JBI 2014). 
Ethical Considerations 

Ethical  approval  was  obtained  from  the  
Research  Ethics  Committee  (REC)  of  the  
Faculty  of  Nursing,  Mansoura  University.  
Eligible  nurses  were  informed  about  the  study's  
purpose,  benefits,  and  risks .  The  nurses  were  
told  that  they  might  leave  at  any time  and  that  
their  participation  was  completely  optional.  A  
consent  form  was  had  to  be  signed  by  nurses  
who  agreed  to  participate  in  the  study.  Nurses  
were  informed  that  there  was  no  connection  
between  their  personal  information  and  publicly  
available  data.  The  confidentiality  of  personal  
data  was  ensured  by  coding  all  data .  The  
information  gathered  was  used  only  for  the  
purposes  of  this  study. 
Pilot study 

 Six  nurses,   or  10%  of  the  sample  as  a  
whole,  participated  in  a  pilot  study  to  evaluate  
the  clarity,  objectivity,  and  applicability  of  data  
collection  tools.  The  pilot  study  participants  
were  not  included  in  the  main  study.  As  a  
result,  the  necessary  adjustments  were  made  
before  the  data  collection  process. 

 
Content Validity 

A  group  of  five  experts  in  CCN  and  
Medicine  evaluated  the  tool's  content  validity.  
These  experts  were  affiliated  with  the  Critical  
Care  and  Emergency  Nursing  Department  at  
Mansoura  University's Faculty  of  Nursing.  They  
reviewed  the  tools  for  clarity,  relevance,  and  
applicability.  Their  corrections  were  carried  out  
as  planned. 

 
 

Reliability: 
The  Cronbach's  Alpha  test  was  used  to  

test  the  overall  reliability  of  the  tools,  which  
indicates  how  well  the  items  in  each  tool  fit  
together  conceptually.  When  the  test  produced  
the  same  result  each  time  under  identical  
circumstances,  it  was  considered  reliable.  The  
tool's  reliability  was  0.827,  which  indicates  that  
the  tool  is  reliable.  Suggestions  were  made  in  
response.  
Data  Collection  Process 

This  study  was  carried  out  in  two  
stages:  preparation  and  implementation. 
Preparation  phase: 

•The  REC  provided  ethical  approval.  
•Permission  to  conduct  the  study  will  be  

obtained  after  outlining  its  goals  to 
  the  relevant  authorities  in  the  study  setting.  
•The  primary  investigator  (PI)  interviewed  the  

healthcare  team  in  the  selected 
   ICUs,  introduced  herself,  explained  the  

purpose  and  nature  of  the  study, 
   and  invited  them  to  participate  in  the  study.  
•The  nurses  who  took  part  gave  their  

informed  consent. 
Implementation  phase: 

•After  the  nature  and  goal  of  the  study  were  
described,  data  was  collected 

  over  three  shifts  (morning , afternoon,  and  
night  shifts). 

•Part  I  of  the  Tool  I  used  to  gather  Nurses' 
demographic  data.  

•Part  II  of  Tool  I  used  to  gather  the  
researcher  observed  nurses' performance  in  
terms  of  central  line  maintenance  bundle  
three  times  during  their  care  of 

  ICU  patients. 
• Finally,  in  Tool  II  the  researcher  observed  

factors  influencing  critical  care 
  nurses' compliance  with  the  central  line  

maintenance  bundle. 
Analytical Statistics 

Version  26  of  the  statistical  computer  
program  SPSS  was  used  to  arrange,  tabulate,  
and  statistically  analyze  the  data  that  had  been  
gathered.  The  range,  mean , and  standard  
deviation  were  computed  for  quantitative  data.  
To  compare  qualitative  data,  the  Chi-square  test  
(χ2)  was  employed. 
Results 

Table  1  presents  the  socio-demographic  
characteristics  of  the  nurses.  It  represented  that  
48.3%  of  them  aged  between  30  and  less  than  
40  years,  with  a  mean  of  32.6 ±5.3,  and  above  
(78.3%)  of  the  nurses  were  female.  Concerning  
qualifications,  half  of  the  studied  nurses  had  a  
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bachelor's  degree  in  nursing  science  and  were  
on  the  morning  shift . Additionally , 63.3%  of  
them  worked  in  the  general  ICU. 

Regarding  the  job  title,  43.3%  of  the  
studied  nurses  were  staff  nurses,  and  41.7%  
were  head  nurses.  The  findings  revealed  that  
38.3%  had  more  than  10  years, with  a  mean  of  
8.8 ±3.2.  Morever,  41.7%  of  the  studied  nurses  
attended  educational  training  programs  related  
to  CVC  care  just  once. 

Table  2  shows  the  percentage  distribution  
of  the  participant  nurses  regarding  CLMB.  It  
was  shown  that  the  task  of  cleaning  the  
dressing  area  with  an  alcohol  solution  
containing  0.5%  or  more  chlorhexidine  was  not  
completed  100%  of  the  time.  Only  40%  of  the  
studied  nurses  checked  the  records  of  inpatients  
with  CVC  removal  programming  during  daily  
rounds ,  and  35%  of  them  educated  healthcare  
staff  on  how  to  manage  with  central  lines. 

The  domain  of  changing  dressing  with  
gauze  and  tape  daily  was  done  by  48.3% and  
changing  transparent  dressing  every  seven  days  
was  done  by  38.3%.  Additionally,  most  nurses  

(85%)  wore  sterile  gloves  before  central  line  
usage,  and  63.3%  of  them  washed  their  hands  
immediately  before  the  manipulation  of  the  
CVC,  respectively. 

As  well  as  the  domains  of  letting  70%  
alcohol  dry  before  the  central  line  accessing  
and  using  a  pulsated  flushing  technique  when  
the  catheter  is  flushed,  were  done  by  about  
53.3%  and  35%,  respectively.  Only  30%  of  the  
studied  nurses  use  a  dedicated  lumen  when  
parenteral  nutrition  is  administered.    

Table 3  shows  factors  affecting  
participants’  compliance  with  CLMB.  It  was  
discovered  that  factors  such  as  knowledge  
among  the  nursing  team  about  CVC  care  and  
technical  problems  with  transparent  film  
curative  (loose, small)  were  present  by  35.0%  
for  each  of  them.  Regarding  the  record  of  
daily  rounds  and  the  procedure  for  performing  
CVC  dressings,  40.0%  and  56.7%  were  present,  
respectively.  Protocol  on  CVC  maintenance  was  
absent  by  66.7%,  and  adherence  to  hand  
hygiene  was  present  by  61.7%. 

Table 1:  Socio-Demographic  Characteristics  of  Participant  Nurses 
n=60 Nurses' socio-demographic characteristics 

Frequency % 
Age 

 20 – <30 
 30 – <40 
 40 – <50 
 50 –60 

 
20 
29 
7 
4 

 
33.3 
48.3 
11.7 
6.7 

Mean ±SD 32.6 ±5.3 
Gender 

 Male 
 Female 

 
13 
47 

 
21.7 
78.3 

Qualifications 
 Technical nursing school 
 Bachelor of nursing science 
 Post – Graduate degree 

 
16 
30 
14 

 
26.7 
50.0 
23.3 

Workplace 
 General ICU 
 Surgical ICU 
 Medical ICU 

 
38 
11 
11 

 
63.3 
18.3 
18.4 

Job Title 
 Staff Nurse 
 Head Nurse 
 Nursing Supervisor 

 
26 
25 
9 

 
43.3 
41.7 
15.0 

Work Experience in ICU (Years) 
 1 –< 5 
 5 – <10 
 > 10 

 
16 
21 
23 

 
26.7 
35.0 
38.3 

Mean ±SD 8.8 ±3.2 
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Working Shift 
 Morning Shift 
 Afternoon Shift 
 Night Shift 

 
30 
23 
7 

 
50.0 
38.3 
11.7 

Attended previous educational training programs  
 None     
 One 
 Two 
 Three or More 
 

 
 

21 
25 
12 
2 

 
 

35.0 
41.7 
20.0 
3.3 

Table 2:  Distribution  of  the  Participant  Nurses'  Regarding  CLMB 
Done Not Done CLMB Domains 

N % N % 
• Checking  the  records  of inpatients  with  CVC  removal  programming  

during  daily  rounds. 
24 40.0 36 60.0 

• Educating  healthcare  staff how to  manage  with  central  lines 21 35.0 39 65.0 
• Changing  dressing  made  with gauze  and  tape  daily. 29 48.3 31 51.7 
• Changing  transparent  dressing  every  seven  days  or  sooner  if it  is  

no  longer  intact  or  moisture  collected  under  the dressing. 
23 38.3 37 61.7 

• Washing  hands  immediately before  manipulation  of  the CVC. 38 63.3 22 36.7 
• Wearing  sterile  gloves  prior  to using  the  central  line. 51 85.0 9 15.0 
• Cleaning  the  dressing  area  with 0.5  or  higher  chlorhexidine  in 

alcohol  solution. 
0 0.0 60 100.0 

• Letting  70  alcohol  to  dry  prior to  accessing  the  central  line. 32 53.3 28 46.7 
• Using  a  pulsated  flushing  technique  when  the  catheter  is flushed.  21 35.0 39 65.0 
• Utilizing  a  dedicated  lumen  when  parenteral  nutrition  is  

administered. 
18 30.0 42 70.0 

Table 3:  Percentage  Distribution  of  the  Participant  Nurses'  Regarding  Factors  Affecting  Their  
Compliance  with  CLMB 

Factors Present Absent 
 N % N % 

• Record  of  daily  rounds 24 40.0 36 60.0 
• Procedure  for  performing  CVC  dressings 34 56.7 26 43.3 
• Knowledge  among  the  nursing  team  about  CVC  care 21 35.0 39 65.0 
• Protocol  on  CVC  maintenance 20 33.3 40 66.7 
• Adherence  to  hand  hygiene  immediately  prior  to  CVC  

manipulation 
37 61.7 23 38.3 

• Technical  problems  with  transparent  film  curative  (loose, small) 21 35.0 39 65.0 
 

Discussion: 
SectionI:Socio-demographic Characteristics 

of Participant Nurses 
According to the current study, half of them 

were nursing science bachelor's degree holders. It's 
possible that hospitals favor hiring highly skilled 
nurses, particularly in the intensive care unit and 
critical department, so they can handle the 
demanding nursing duties and improve standard 
care (Randa & Phale, 2023). This finding agrees 
with Matlab et al. (2022) and Al Qadire, and 
Hani (2022) who found that the most studied 
nurses had a bachelor's degree in nursing. This 
finding is also in line with Aloush and Alsaraireh 
(2018), who revealed that the majority of the 
investigated nurses having a bachelor's degree in 

nursing cared for patients with central lines. 
Conversely, Kadium, (2015); and El-sol and 
Badawy, (2017) discovered that the majority of the 
sample under study held a general nursing diploma.  

In terms of years of experience, the current 
study showed that over one-third of the nurses who 
participated had more than ten years of experience. 
This result is consistent with the findings of 
Deshmukh & Shinde, (2014), who noted that 
almost all of the nurses in their study who were 
giving patient care had more than 20 years of 
experience. 

However, this conclusion contradicts the 
findings of Woods-Hill et al., (2021) ; Akinwole, 
(2015), who reported that most of the sample under 
study had four to five years of experience. These 
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results are further contradicted by Emad 
Mahmoud et al., (2021) ; Kadium, (2015), who 
indicated that the majority of the study group had 
expertise spanning more than 6 years. 

According to the researcher's perspective, 
years of experience improved the quality of care 
given, but it was also discovered that more 
seasoned nurses' knowledge was based more on 
customs and opinions than on evidence-based 
recommendations. Therefore, while years of 
experience may seem to be a crucial factor in a 
nurse's professionalism and competence, other 
qualifications such as ongoing education, ethics, 
communication, and decision-making weigh 
heavily against years of experience in determining 
a nurse's knowledge and practice. 
Section II: Participant nurses' compliance with 
CLMB 

According to recent study, related to first 
domain we found that less than two thirds of the 
participating nurses didn’t check patients' record 
for CVC during their daily rounds. These findings 
agree with those of Al Qadire and Hani (2022) 
who stated that only 40% of the study sample had 
knowledge of the recommendation for routine 
replacement of CVC. On the contrary, Emad 
Mahmoud et al. (2021) found that 61.6 percent of 
the studied sample needed more knowledge about 
CVC. According to the study, having a sufficient 
record in the patient's medical file indicates the 
caliber of treatment and may even be a sign of 
increased productivity at work.  

Additionally, regarding to educated 
healthcare staff domain these results revealed that 
above one-third of them were educated on how to 
manage with central lines. These results 
corroborate those of Emad Mahmoud et al., 
(2021), who concluded that staff education 
regarding the CVC care bundle is crucial. It is 
evident that maintaining knowledge and skills 
through central line care package training has 
become essential to preventing bloodstream 
infections associated with central lines. According 
to the researcher, staff education regarding the 
CVC care bundle is crucial and plays a significant 
part in their training. It also gives them access to 
necessary supplies and equipment and helps 
monitor nurses' compliance, all of which lower the 
risk of infection and improve the standard of care.  

Among the different activities related to 
participant nurses' practices regarding CLMB, 
above half of participant nurses don't change 
dressings with gauze and tape daily domain. In 
contrast to a study carried out by Aloush and 
Alsaraireh (2018), who found that most nurses 
showed sufficient compliance with changing 

dressings with gauze and tape daily.  From the 
researcher Point of view, The findings suggest that 
additional training programs and ongoing 
compliance monitoring are necessary for staff 
nurses to effectively apply bundle items, thereby 
reducing infection rates and improving care quality. 

Before donning sterile gloves and following 
any contact with a potentially contaminated 
location, it is imperative to wash hands. Hand 
cleanliness is emphasized in all CVC care 
standards (Gulnur & Kazan, 2021). Because 
nursing professionals have low compliance, 
educational sessions should focus on the second 
instant, which is before the aseptic treatment. This 
is because nursing professionals occasionally do 
several procedures on the same patient without 
washing their hands—instead, they just change 
their gloves. In order to promote hygiene, the ICU 
provides alcohol dispensers adjacent to patient beds 
in addition to sinks that are equipped with soap and 
water (Sichieri et al., 2018). 

The current results show that most of the 
participant nurses' performed CVC care using 
sterile gloves. It could be recommended by basic 
nursing textbooks (Taylor et al., 2014) to use 
sterile gloves in CVC care. In addition, nurses 
found that using sterile gloves and an antiseptic 
solution was more practical. These results are 
consistent with those of Snarski et al. (2015), who 
found a higher rate of use of sterile gloves among 
the studied nurses.  

Additionally, in line with Valencia et al., 
(2016) who conducted a study on inadequate 
adherence to recommendations for preventing 
central line-associated bloodstream infections 
(CLABSI), the results of a global survey revealed 
that over three-fourths  of nurses followed PPE 
standards during insertion. According to the 
researcher's perspective, ongoing instruction, 
supervision, and training improved adherence to 
PPE and hand cleanliness during CVC care. 

Also, the results of the current study 
revealed that all participating nurses didn't comply 
the domain with cleaning the dressing area with 
0.5% or higher chlorhexidine in an alcohol 
solution. This may have contributed to the fact that 
chlorhexidine wasn't used in the hospital. From a 
view of point, this could be explained by the lack 
of an appropriate solution in hospitals because it is 
so expensive. It is recommended that chlorhexidine 
gluconate be used for cauterization sites (Lin et al., 
2022). However, the nurses mostly used povidone 
and iodine; the reasons for this might be lower cost, 
accessibility, or hospital policy.  
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Furthermore, the majority of participant 
nurses applied dressing without letting the solution 
dry. It could be that the nurses needed to be 
motivated to let the solution dry, and it is simple 
but significant in preventing infection. This result 
agrees with Gerceker, Yardimci, and Aydinok 
(2017) who stated that the nurse's sample did not 
perform this step. Also, Arslan et al. (2020) report 
that a few studied samples were observed to be 
disinfected with alcohol and subsequently waited 
for it to dry. In contrast, studies by Balla et al. 
(2018), Mutlu and Senturan (2017) and Lai et al. 
(2018) indicated that the rate of letting alcohol dry 
among nurses' samples is high. 

These results found that more than three 
quarters of the studied nurses have negative 
compliance with CLMB, while less than one-third 
have positive compliance with CLMB. From the 
researcher view of point, this may be due to many 
factors such as absent of record of daily rounds, 
nurses’ knowledge about CVC care and absent of 
CVC maintenance protocol. This result agrees with 
studies by Alkubati, Ahmed, Mohamed, Fayed, 
and Asfour (2015) and Valencia et al. (2016). 

On the other hand, a study done by Aloush 
and Alsaraireh (2018) showed sufficient nurses' 
compliance. As well, there was a substantial 
sufficiency in bundle compliance in the study done 
by Gupta et al. (2021), who evaluated the bundle 
technique in an adult cardiac intensive care unit to 
attain zero central line-associated bloodstream 
infections. The current study revealed that more 
than half of the participant nurses had 
unsatisfactory levels regarding CLMB. There could 
be an imbalance in the number of patients and 
nurses because of a staffing deficit, work overload, 
a lack of hospital protocols of care, particularly for 
central line care, a lack of educational opportunities 
and workshops, and a lack of collaboration 
amongst the members of the multidisciplinary 
team.  

Paying attention to the nurses’ workload is 
of the most importance to maintain patients’ safety 
and improve outcomes. To ascertain the true level 
of adherence to every item in the bundle and to 
look into the causes of non-adherence, research is 
required. Innovative and imaginative technology is 
required to ensure full compliance with all of the 
bundle components  (Burke et al., 2021). These 
findings agree with the study conducted by Lai et 
al. (2018), who stated that compliance was lowest 
among the studied nurses. However, it was 
highlighted by Aloush & Alsaraireh, (2018) that 
over 50% of nurses complied with central line 
bundles competently. According to the researcher's 
perspective, this outcome suggests that staff nurses 

require additional training and ongoing supervision. 
Section III: Distribution of the Participant Nurses' 
Regarding Total Level of Factors Affecting Their 
Compliance with CLMB 

As regards participant nurses' factors 
affecting their compliance with CLMB. The work 
environment, where clear instructions help CCNs 
use CLMB effectively, the presence of infection 
control techniques at the work setting, and ongoing 
training are some of the numerous elements that 
influence nurses' performance when it comes to 
providing CLMB care. However, issues including 
overwork and shortages of nursing staff.  These 
findings are consistent with other studies done by 
Buetti et al. (2022) who assessed the role of 
understaffing in CLABSI and indicated that nursing 
staff reductions were below a critical level. It was 
found that factors like records of daily rounds and 
procedures for performing CVC dressings were 
absent by more than two-thirds of nurses for both. 
Lack of adherence to hand hygiene immediately 
prior to CVC manipulation was not present in about 
two-thirds of nurses. 

According to study findings regarding 
factors affecting participants compliance with 
CLMB found that more than one third of 
participating nurses illustrated that affecting factors 
such as knowledge among the nursing team about 
CVC care and technical problems with transparent 
film curative (loose, small) for each of them 
Consistency with Jaslina Gnanarani, (2018), who 
studied the effectiveness of central line bundle care 
upon the knowledge and compliance staff nurses 
who stated that the majority of nurses had an 
inadequate level of knowledge regarding CVC care 
and the level of practice of nurses during CVC 
insertion study was also considered to be poor.  On 
contrary, Almahmoud et al. (2020) reported that 
physicians and nurses who participated in the study 
had generally high knowledge and compliance of 
central line bundles. From the researcher view of 
point, these results related to deficiency of 
educational program regarding CVC bundle. 

In relation to the procedure for performing 
CVC maintenance, more than two thirds of 
patriating nurses reveals that, perform CVC 
dressing every seven days or sooner if it is no 
longer intact or moisture collected under it. These 
results are in line with a study conducted by Saggu, 
Asmat, Margrate, and Ahmed, (2018) which 
found that nurses' adherence to CDC guidelines 
significantly reduced the risk of central line 
infections in patients.  
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Section IV: Correlation between the study 
variables 

The findings of the present study showed 
that there was a statistically significant relation 
between the socio-demographic characteristics of 
the participant nurses' regarding qualifications, job 
title, work experience in the ICU, and previous 
educational training programs related to CVC care. 
This result was consistent with that of Eskander et 
al. (2013), who reported that the only significant 
statistical variations in mean knowledge scores 
were found in connection to years of experience 
and age. 

There was no statistically significant 
relation between the socio-demographic 
characteristics of the participant nurses regarding 
age, gender, workplace, and working shift (p-value 
>0.05). This result was in line with the findings of 
(Ali, 2013) who found no statistically significant 
correlation between the age and years of ICU 
experience of the nurses under study and their 
attendance at training sessions, workshops, and 
scientific conferences.  

There was a statistically significant relation 
between socio-demographic characteristics of the 
studied nurses on their total mean score of factors 
affecting their compliance with CLMB regarding 
workplace, qualifications, job title and attending 
previous educational training programs related to 
CVC care as (p-value >0.05), There was no 
statistically significant correlation regarding 
gender, age, work experience in ICU (in years) and 
working shift as (p-value <0.05). 

Although there is no statistically significant 
correlation between the factors pertaining to nurses 
and the domains of nursing performance, the 
researcher believes that these factors—such as the 
lack of nursing staff, job satisfaction, and the 
frequency with which nurses are assessed for their 
knowledge of central line associated bloodstream 
infection—have a significant impact on nursing 
performance.  

According to our study the majority of the 
studied nurses had unsatisfactory level regarding 
total factors level and were noncompliant to 
CLMB. And only 23.7% of the studied nurses were 
satisfied and compliant regarding total factors 
affecting nurses' compliance with CLMB. 

In contrast to Aloush & Alsaraireh's, 
(2018) study about nurses' compliance with central 
line-associated bloodstream infection prevention 
guidelines, which demonstrated that more than half 
of nurses had competent compliance with bundles, 
the study by Emad Mahmoud, Salah El-Dien Al-
Rafay, & Salah Ismail, (2021) supports this claim. 
It indicated that the majority of the studied nurses 

were not in compliance with care bundles. 
Conclusion: 

Based on the findings of the current study, it 
can be concluded that participant nurses' total 
compliance score level with CLMB was 
unsatisfactory. Two-thirds (65%) of them had 
unsatisfactory levels regarding CLMB. There was a 
strong negative relation (76.3%) between the level 
of total CLMB of the participant nurses and the 
total level of factors affecting their compliance 
with CLMB. This highlights the need for 
continuous training programs to improve nurses' 
compliance with CVC care.  
Recommendations: 

A. For Critical Care Nurses  
Implementing the CLMB as a part of routine 

care for CIPs in ICUs  
Attending training programs on the CLMB 

bundle to update CCNs' knowledge and practice 
B. For the Hospital's Administrator  
Providing written guidelines and posters 

about CVC care in ICUs to enhance the quality of 
care delivered to CIPs 

Providing recent Arabic resources about 
CVC care in the ICUs for CCNs to encourage them 
to improve their knowledge and skills 

Periodically organizing continuous training 
programs and refreshing workshops about the 
CLMB for CIPs in ICUs to motivate them to 
update their knowledge and skill levels  

C. For Further Research  
Replication of the study on a larger 

probability sample from various sites in Egypt to 
provide strong evidence about the effectiveness of 
the CLMB in reducing the complications of central 
lines and enriching this area of patients’ care 

Assessment of nurses' compliance regarding 
the CLMB implementation for CIPs in the ICUs 

Evaluation of the barriers affecting 
implementation of the CLMB in ICUs  

Investigating the effect of applying CLMB 
on patients' outcomes and reducing complications 
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