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Background: Central Line-Associated Bloodstream Infections (CLABSI) are a major complication in 
critically ill medical patients who receive central line catheter insertion. Therefore, Nursing Practice 
Guidelines (NPG) are needed. Objectives: This study aimed to compare the incidence of CLABSI 
between the intervention group and the standard care group. Methods: The research design was a 
comparative study. A total of 92 critically ill medical patients were recruited and assigned to the standard 
care group (n = 46), which received only standardized care, and the intervention group (n = 46), which 
received the NPG. The research instruments included: 1) the NPG for preventing CLABSI, 2) the patient 
data and clinical outcomes recording forms, 3) the nursing practice assessment forms, and 4) the 
satisfaction assessment forms. The research was conducted in the medical intensive care unit of a tertiary 
hospital. Data analysis was performed using descriptive statistics, Chi-Square tests, and relative risk 
ratio. Results: The intervention group had a CLABSI incidence rate of 0.48 per 1,000 C-line days, 
compared with 3.25 per 1,000 C-line days in the standard care group. Moreover, the intervention group 
reduced the risk of CLABSI by 89.5% (p <0.05). Professional nurses adhered correctly and 
comprehensively to the guidelines in over 80% of all components with high levels of satisfaction 
(M=4.58, SD=0.32). Conclusion: The findings suggest that consistent adherence to NPGs can 
substantially reduce preventable infections and improve patient safety.

Keywords: Central Line-Associated Bloodstream Infections; Critically Ill Medical Patients; Nursing 
Practice Guidelines

Outcomes of Using Nursing Practice Guidelines for Prevention 
of Central Line-Associated Bloodstream Infections in Critically 
Ill Patients: A Comparative Study

INTRODUCTION

 Central Line-Associated Bloodstream Infections (CLABSI) are the most serious complications associated 
with central venous catheters among critically ill medical patients. It is defined as the recovery of a pathogen 
from a blood culture in a patient who had a central line at the time of infection or within 48 hours before the 
development of infection (Haddadin et al., 2017; O'Grady, 2023). Reported CLABSI incidence rates in 
critically ill patients range from 1.51 to 4.16 times per 1,000 C-line days. The most common causative bacteria 
were gram-negative bacteria, especially Klebsiella pneumoniae and Acinetobacter baumannii (Darayon et al., 
2024; Rajandra et al., 2025). 

 The occurrence of CLABSI not only significantly increases the morbidity and mortality rate of patients but 
also results in a prolonged hospital stay (Chovanec et al., 2021) and a burden of healthcare costs. Literature 
reviews have identified various risk factors for CLABSI, including prolonged intensive care unit (ICU) stay, 
undergoing surgery, having multiple catheters (Rajandra et al., 2025), underlying conditions such as diabetes 
mellitus and chronic kidney disease, and the type of catheter used (Lafuente Cabrero et al., 2023). Therefore, 
CLABSI are not only a clinical problem but also an important indicator of the quality of care and patient safety. 
Preventing and reducing the incidence of CLABSI has become a major challenge for multidisciplinary teams, 
especially nursing teams, who play a key role in caring for patients with central venous catheters around the 
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clock. Literature reviews show that comprehensive nursing practice to prevent CLABSI typically consists of 
five main components: 1) strict hand hygiene before and after touching the patient and catheter; 2) maximal 
barrier precautions during insertion, requiring the operator to wear a sterile cap, face mask, gown, and gloves, 
and to cover the patient with large sterile drapes (Hernández-Aceituno et al., 2020; Mostafa et al., 2022); 3) 
cleansing the skin area where the catheter will be inserted with chlorhexidine skin antisepsis (Akyol & Çavdar, 
2022; Atia, 2020); 4) selecting the appropriate insertion site, avoiding femoral veins if possible (Suwannakeeree 
& Jullmusi, 2021; Uppanisakorn et al., 2018); and 5) daily review of line necessity with prompt removal (Buetti 
et al., 2022).

 Moreover, registered nurses are the frontline personnel essential to the success of this practice, from 
equipment preparation and assisting physicians during catheter insertion to daily wound and catheter care and 
assessment for catheter removal. The nursing practice guideline needs to be developed based on evidence-based 
practice and adapted to the local context of care. Encouraging nurses to consistently follow the guidelines is one 
of the most effective strategies to reduce the incidence of CLABSI. The effectiveness of the guidelines for 
CLABSI prevention has been confirmed by many research studies (Davis et al., 2024; Hernández-Aceituno et 
al., 2020), but the successful implementation of the guidelines in a sustainable manner remains challenging in 
each hospital, which may have different factors such as resources, organizational culture, and patient 
characteristics (Madran, 2022). Although CLABSI bundles are recommended globally, adherence and 
contextual adaptation remain inconsistent in Thailand. This is especially true in medical intensive care units, 
where patients are complex and at high risk.

 Therefore, it is important to study the outcomes of guideline use in the context of Thailand. In order to 
confirm the effectiveness and identify obstacles to their actual implementation, the researchers were interested 
in studying the results of using the NPG for prevention of CLABSI in medical critical care patients (Cribbs, 
2020). The findings will provide important empirical data that can be used to improve the quality of critical care, 
reduce the rate of CLABSI, lower health care costs, and promote a culture of safety in hospitals.

METHODOLOGY

Study Design and Setting

 A comparative study design (intervention group and standard care group) was applied in this research to 
compare the incidence of CLABSI between the intervention group and the standard care group (Lau & 
Holbrook, 2017). The research was conducted in the medical intensive care unit of a tertiary hospital in 
northeastern Thailand, from October 2023 to March 2024.

Participants and Sample

 The participants in this study consisted of two groups: 1) critically ill medical patients who received central 
venous catheters in the ICU of the study hospital and 2) professional nurses working in the same ICU. For 
patients, the inclusion criteria were as follows: (1) aged 18 years or older, (2) receiving a central venous catheter 
for treatment by a physician, and (3) willingness to participate in the study. The exclusion criteria were as 
follows: (1) patients with a central venous catheter for treatment by a physician from another hospital or ward, 
and (2) patients who died or were transferred out of the ward. The sample size was determined using G*Power 
3.1 software, based on effect sizes from previous similar studies. The odds ratio was set at 0.21 (Akyol & 
Çavdar, 2022) with an alpha level of 0.05 and power of 0.85, yielding a required sample size of 26 participants 
per group. This increased by 30% to account for potential dropouts, resulting in 46 participants per group. 
Recruitment was purposively conducted by sampling the intervention group and standard care group. 
Randomization was not feasible due to contamination risk in ICU practice. For nurses, 12 professionals were 
purposively selected. The criteria included at least 1 year of working in the medical intensive care unit, 
experience caring for patients with central venous catheters, and willingness to participate in the research.

Research Instruments

 The patient data and clinical outcome record form (PDCOF) was developed by PI to collect 
information on gender, age, initial diagnosis, underlying diseases, and the occurrence of CLABSI. The content 
validity was assessed by 5 experts. The Index of item objective congruence (IOC) value was calculated and 
reported as 1.00.
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 The nursing practice assessment form (NPAF) was developed by PI to observe nursing practice. This 
form consists of 15 items across 9 components based on the NPG for CLABSI prevention. Each item is scored 
dichotomously (1 = complete, 0 = incomplete/not done). Then, the score obtained in each activity component is 
calculated as a percentage. If the nursing practice score is 80% or higher, it means that the nursing practice is 
appropriate and comprehensive. The content validity was assessed by 5 experts. The IOC value was calculated 
and reported as 1.00. The inter-rater reliability of the NPAF was 0.88.

 The satisfaction assessment form (SAF) was developed by PI to assess satisfaction for using the NPG. 
The SAF consists of 5 items. Responses for each item are based on a 5-point rating scale, ranging from 1 
(dissatisfied) to 5 (most satisfied). The interpretation is based on the average total score, which is divided into 3 
levels: an average of 3.68-5.00 points, which is highly satisfied; an average of 2.34-3.67 points, which is 
moderately satisfied; and an average of 1.00-2.33 points, which is lowly satisfied. The content validity was 
examined by 5 experts. The IOC was calculated and reported as 1.00. The Cronbach's alpha coefficient of the 
SAF was 0.82.

Data Collection Procedure

 After receiving approval from the Human Research and Ethics Committee, data were first collected from 
the standard care group, which received standard nursing care according to the hospital's CLABSI Bundle 
protocol. Only after completing data collection for the standard care group was the intervention group enrolled, 
to prevent contamination from nurses mixing standardized protocol and the NPG for Prevention of CLABSI 
(NPGs). In the intervention group, nursing practice adherence was assessed by the head nurse or the shift leader 
using the NPAF. Compliance to the NPGs was checked each shift, and overall scores were calculated based on 
the frequency of correctly performed activities for each component, ranging from 0 to 100%.

Intervention Group

 In the intervention group, professional nurses practiced according to the NPGs. This NPGs was developed 
by the PI based on the evidence-based practice model (Soukup, 2000) and the existing standardized protocol of 
the studied tertiary hospital (CLABSI Bundle). Content validity was confirmed by five experts for content 
accuracy, clarity, and language. The average evaluation score of the Appraisal of Guidelines for Research & 
Evaluation: AGREE II 2009 for all categories was 86.72%, and all experts agreed that the practice guidelines 
were applicable. It was piloted with five critically ill medical patients to ensure feasibility (Sabharwal et al., 
2013). It included two phases of activities, as detailed below: 1) The central venous catheter insertion phase 
consists of five components: (1.1) planning the insertion site with a physician, prioritizing the internal jugular 
vein (IJV), and encouraging the ultrasound guidance with a sterile bag; (1.2) skin preparation with 2% 
chlorhexidine in alcohol; (1.3) use of full protective equipment by a physician, a nurse assisting, and another 
assistant; (1.4) hand washing with 4% chlorhexidine gluconate (CHG) using 7 steps for 20 seconds; and (1.5) 
maintaining a sterile field throughout the procedure. 2) The central venous catheter retention phase consists of 
four components: (2.1) scrubbing the hub with 2% chlorhexidine for at least 15 seconds and applying a 
transparent dressing, (2.2) assessing the indications for early catheter, (2.4) strictly washing hands both before 
and after nursing implementation, and (2.5) recording the data and following up on infection reports.

Standard Care Group

 In the standard care group, professional nurses practiced the nursing activity based on the standardized 
protocol of the studied tertiary hospital (CLABSI Bundle).

Data Analysis

 Data were processed and analyzed using statistical software. Descriptive statistics, including frequencies, 
percentages, means, and standard deviations, were used to analyze demographic data. The chi-square statistic 
(χ²) was applied to test the similarity of demographic characteristics between the intervention and comparative 
groups. The incidence rate of CLABSI was calculated per 1000 C-line days. Finally, relative risk ratio was used 
to compare the risk for CLABSI between the intervention and standard care groups. The significance level was 
established at 0.05 and a 95% confidence interval (CI).
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Ethical Considerations

 This research received ethical approval from the Human Research Ethical Committee of Mahasarakham 
thHospital, Thailand, with reference number MSKH_REC 66-01-100, COA No. 66-099, on 29  August, 2023.

RESULTS

 Most of the samples in both groups were male, aged no more than 60 years old. The experimental group had 
an average age of 59.13 ± 15.63 years, while the control group had an average age of 60.89 ± 14.94 years. Both 
groups had underlying diseases such as diabetes, hypertension, chronic kidney disease, and chronic obstructive 
pulmonary disease. Initial diagnoses included cardiovascular disease, respiratory system disease, nervous 
system disease, bloodstream infection, chronic kidney disease, and the use of blood pressure-stimulating drugs. 
The two groups had similar general characteristics (p > 0.05) as shown in Table 1.

Table 1: Comparison of Characteristics of the Participants between the Standard Care Group (n=46) and 
Intervention  Groups (n=46)

Characteristics
 

Standard care group (n=46) n (%)
 

Intervention group (n=46) 
 

n (%)
 

χ²
 

df
 

p-value
 

Gender  
Male

 
28 (60.87)

 
30 (65.22)

 
0.18

 
1

 
0.66

 Female
 

18 (39.13) 16 (34.78) 
   

Age  (Mean = 59.13 ± 15.63) (Mean = 60.89 ± 14.94 )    
≤

 
60

 
years

 
25 (54.35)

 
23 (50.00)

 
0.17

 
1

 
0.67

 
> 60 years  21 (45.65)  24 (52.17)    

Underlying Disease  

Diabetes mellitus  

Yes  18 (39.13)  22 (47.83) 0.70 1 0.40 
No  28 (60.87)  24 (52.17)    

Hypertension  

Yes  14 (30.43)  13 (28.26) 0.05 1 0.81 

No  32 (69.57)  33 (71.74)    

Chronic Kidney Disease  

Yes  14 (30.43)  17 (36.96) 0.43 1 0.50 

No  32 (69.57)  29 (63.04)    

Chronic Obstructive Pulmonary Disease  

Yes  9 (19.57)  14 (30.43) 1.44 1
 

0.22 

No  37 (80.43)  32 (69.57)    

Diagnosis  

Cardiovascular  6 (13.04)  12 (26.09) 4.29 4 0.36 

Respiratory  17 (36.96)  14 (30.43)    

Neurology  5 (10.87)  7 (15.22)    

Sepsis
 

8 (17.39)
 

8 (17.39) 
   

Nephology
 

10 (21.74)
 

5 (10.87) 
   

Inotropic Drug
 

Norepinephrine
 

37 (80.43)
 

40 (86.96)
 

3.56
 

3
 

0.31
 

Dobutamine
 

7 (15.22)
 

2 (4.35)
    

Adrenaline
 

1 (2.17)
 

2 (4.35)
    

Cordarone
 

1 (2.17)
 

2 (4.35)
    

 

 The results found that the intervention group (n = 46 patients) using the NPGs had an incidence rate of 
0.48 per 1,000 C-line days. For the standard care group (n = 46 patients), there were CLABSI incidences of 3.25 
per 1,000 C-line days. When calculating the relative risk ratio (RR), it was found that the intervention group 
using the NPG for prevention of CLABSIs could reduce the risk of CLABSIs by 89.5% (RR = 0.105, 95% CI = 
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0.012, 0.882, p <0.05), as shown in Table 2. In addition, absolute risk reduction (ARR) = 2.77/1,000 C-line 
days, and the number needed to treat (NNT) is about 361 C-line days.

Table 2: Incidence of CLABSI in Standard Care Group (n=46) and Intervention Group (n=46) 

Group Time 

of CLABSI 
Number of C-

line day 
CLABSI incidence/ 

1000 C-line day  
Relative risk  

(95% CI)  
p-value  

Standard care group (n = 46) 8 246 3.25  0.105  
(0.012, 0.882) 

0.014*  
Intervention group (n = 46) 1 208 0.48  

 
*p < 0.05

 In the intervention group that received the NPGs, from observing nursing practice according to this 
guideline, professional nurses achieved correct and comprehensive nursing practice in over 80% of all 
components, as shown in Table 3.

Table 3: Percentage of Nursing Implementation Performed Correctly and Completely Based on Observation 
(n = 12)

Nursing Practice Percentage (%) 

Central venous catheter insertion phase 

Component 1  Plan with physician regarding site for insertion  100.00 

Component 2  Cleanse the skin with 2% CHG in Alcohol 100.00 

Component 3  Wear protective equipment for both the inserter and the assistant  82.60 

Component 4  Hand washing  

4.1 Wash hands before performing the procedure with 4% CHG Hand Hygiene washing for 20 
seconds, 7 steps for the inserter 

86.96 

4.2 washes hands before performing the procedure with 4% CHG Hand Hygiene washing for 
20 seconds, 7 steps for the assistant 

89.60 

Component 5  Kept the procedural area sterile during catheter insertion 84.32 

Retained the central venous catheter phase 

Component 6  Scrubbing the hub and dressing  

 6.1 Scrub the hub using 2% CHG every shift and every time the hub uses 2% CHG for 15 
seconds or more 

100.00 

 6.2 Use 2% CHG to wipe around the ALC before dressing the wound  100.00 

 6.3 Clean the wound when it is moist or seeping, using 2% CHG to wipe around. 94.25 

6.4 Close the wound at the central venous catheter insertion site with a transparent material  100.00 

Component 7  Assess indications for catheter removal once daily during the morning shift 87.60 

Component 8  Strict hand washing before and after nursing implementation, completing 7 steps 100.00 

Component 9 Recording and follow up  

9.1 Record data on every catheter insertion and removal  84.93 

9.2 Follow up on infection reports in cases of culture 85.70 

9.3 CLABSI prevention checklist 100.00 

 
 Professional nurses who used the NPGs reported an overall satisfaction mean of 4.46 (SD = 0.40), which 
was at a high level. When considering each aspect, it was found that nurses had a high level of satisfaction in all 
items: clarity and ease of understanding of the nursing guidelines (Mean = 4.34, SD = 0.24), appropriateness of 
steps and practical application (Mean = 4.52, SD=0.22), appropriateness of the number of activities 
(Mean=4.47, SD=0.66), comprehensiveness of the guideline content (Mean = 4.57, SD = 0.26), and 
appropriateness of time required for implementation (Mean = 4.38, SD = 0.61), as shown in Table 4.
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Table 4: Opinions of Professional Nurses on Nursing Practice Guidelines (n = 12)

Item Mean  SD  Interpretation  

1. Clarity and ease of understanding of nursing practice guidelines  4.34  0.24  High  

2. Appropriateness of the procedure and practical application  4.52  0.22  High  

3. The number of activities in the practice guidelines is appropriate  4.47  0.66  High  

4. Comprehensiveness of the content of the practice guidelines  4.57  0.26  High  

5. Time for implementing the practice guidelines is appropriate  4.38  0.61  High  
Overall 4.46  0.40  High  

 

DISCUSSION

 The main finding found that the intervention group using the NPGs had a lower incidence rate of CLABSI 
than the standard-care group. This result might indicate that nursing practices that adhere to the NPGs may 
reduce the risk of CLABSI by 89.5%. The observation of nursing practice adherence to the NPGs for 
Prevention of CLABSI in the intervention group showed a high and complete level of adherence to the NPGs, 
with an average nursing practice score of more than 80% in all activity categories. The nurse practices adhering 
to these NPGs with a rate as high as 100% in various activity categories. This finding suggested that the NPGs 
are clear, easy to understand, and can be practically applied by professional nurses. It may result in a high level 
of adherence to the NPGs and a reduction in the incidence of CLABSI. This result is consistent with a study in 
Thailand by Thupboocha (2020), which found that 63 patients using the nursing care model had no CLABSI 
incidence, while the group before the nursing care model had a CLABSI incidence of 5.2 times/1,000 C-line 
days. In addition, it was also found that professional nurses who used the NPGs had a high level of overall 
satisfaction with the NPGs (mean = 4.46, SD = 0.40), indicating the possibility that these NPGs will be used 
and adopted in other areas in the future. This is consistent with the study on the effectiveness of using NPG in 
caring for patients with central venous catheters by professional nurses, which found that nurses had the 
highest level of satisfaction at 93.30%, especially in terms of their convenience and ease of application 
(Phaisantum, 2022). The findings suggest that consistent adherence to the NPGs can substantially reduce 
preventable infections and improve patient safety.

 All components of the NPGs are important nursing practices to reduce the incidence of CLABSI. The 
insertion site was prioritized for the IJV because it is a large vein that can be accessed easily and poses less risk 
of contamination from fecal matter and moisture in the groin area, which differs from the standardized protocol 
that simply recommends avoiding catheter insertion in the groin area. This finding is consistent with the 
systematic literature review and meta-analysis showing that catheterization in the femoral vein has a 1.63-fold 
risk of CLABSI (HR 1.63; 95% CI 1.34–1.97; p = 0.0001) (Buetti et al., 2021).

In addition, these NPGs indicated that before inserting a catheter, the physician, nurse assistants, or any other 
assistants must wash their hands with 4% CHG solution for 20 seconds following the 7-step technique strictly. 
This antiseptic approach offers proven benefits for CLABSI prevention (Kuroki et al., 2025). This study 
emphasizes the importance of the healthcare provider regarding the duration of hand washing for 20 seconds, 
which is different from the standardized protocol that states that hands must be washed before the procedure. 
For this reason, it could be partly explained why the comparative group had a significantly higher incidence of 
CLABSI than the intervention group (Lau & Holbrook, 2017). It is consistent with the study of Davis et al. 
(2024), which found that hand washing with 4% CHG can reduce the occurrence of CLABSI by 43.2% in the 
ICU. In addition, washing hands for 15-20 seconds each time will help to make hand cleaning more effective 
(Toney-Butler et al., 2023). Moreover, these NPGs are also concerned about the use of ultrasound-guided 
sterile bags combined with catheter insertion to increase accuracy and reliability and reduce the number of 
insertions and complications of catheter insertion. It aligns with the systematic review and meta-analysis of 
Takeshita et al. (2022), which found that use of ultrasound during intravenous catheterization reduces the 
incidence of CLABSI.

Moreover, the site of the catheter was cleaned with 2% CHG once per shift or when damp, scrubbing the hub 
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with 2% CHG for at least 15 seconds, and then wrapped with gauze. This procedure differs from the standard 
protocol, which typically does not use gauze. Moreover, the wound dressing varies based on international 
normalized ratio (INR) values: if INR < 1.5, Tegaderm® without gauze is used; if INR > 1.5, Tegaderm® with 
gauze is applied. The results differ from the study of Eyuboglu et al. (2024). They found that closing the 
catheter site with a clear dressing and cleaning the wound with 2% CHG did not reduce the incidence of 
CLABSI and was more expensive than closing the wound with gauze. However, professional nurses were 
significantly more satisfied with observing the catheter insertion site with the clear dressing than with gauze 
(mean = 4.7, SD = 0.4 vs mean = 1.33, SD = 0.4; p < 0.001). It might be because this study indicated cleaning the 
catheter joint by scrubbing with 2% CHG, which may allow for effective cleaning of the joint area and reduce 
the CLABSI.

 This NPGs requires all teams who assisted during catheterization to wear complete body protection to 
reduce the chance of contamination (Rosenthal et al., 2024). It also mandates single-use 30 mL containers of 
2% CHG per patient to prevent cross-contamination. In addition, it is required to separate the items used by 
each patient, including urine bottles, cleaning tanks, and treatment cars. Separating equipment and items for 
each person will help reduce contamination and the spread of infection between patients. (Rosenthal et al., 
2024)

Limitations

 This intervention research has some limitations. First, the study was a comparative study conducted in a 
single tertiary hospital, which may limit the ability to generalize the results to other settings with different 
contexts and patient characteristics. Second, the data collection was compared between the intervention group 
and the standard care group. Third, the sample was selected at a specific time, which may have had 
uncontrollable confounding factors that could affect the results. Finally, the potential Hawthorne effect, as 
nurses knew they were being observed, may have influenced adherence.

CONCLUSION

 This study concluded that the use of the NPGs for CLABSI prevention was highly effective in the care of 
critically ill medical patients. The results clearly showed that the intervention group had a significantly reduced 
incidence of CLABSI, with a rate of only 0.48 per 1,000 C-line days, compared to the standard care group with 
a high rate of 3.25 per 1,000 C-line days. Compliance with the guidelines of professional nurses could reduce 
the risk of CLABSI by 89.5%. In addition, the fact that professional nurses were able to follow the guidelines 
correctly and comprehensively more than 80% in all components and had a high level of satisfaction with the 
guidelines (mean score of 4.46) confirmed that the guidelines were clear, easy to understand, and could be 
implemented in practice in clinical practice. Further research in a multi-center study should be conducted to 
confirm the effectiveness of the guideline in various contexts and increase the reliability of the results. In 
addition, a longitudinal study should be conducted to assess the sustainability of the guideline adherence and its 
impact on the rate of CLABSI in the long term.

Recommendations

 This nursing practice guideline should be expanded to serve as a standard for the care of patients with 
central venous catheters in medical intensive care units and other critical care units within the hospital. Regular 
training and review of knowledge should be provided to maintain the quality of practice.
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