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INTRODUCTION
The central venous catheter (CVC) is a percutaneous 

catheter inserted into the central vein, majorly through the 
internal jugular, subclavian, and femoral veins into the 
superior and inferior vena cava.1-3 CVC has the advantages of 
measuring central venous pressure, evaluating circulatory 
physiological indexes, realizing urgent and rapid fluid 

rehydration in critically ill patients, avoiding repeated 
puncture, reducing peripheral venous injury, etc.. It has 
become the first choice for critically ill patients in the 
intensive care unit (ICU).4-6 Nevertheless, while treating 
critically ill patients, bloodstream infections caused by CVC 
have also become a new challenge for healthcare workers.7,8 
Central line-associated bloodstream infection (CLABSI) 
refers to the development of bacteremia or fungemia within 
48 hours after the insertion or removal of intravascular 
catheters, accompanied by infectious manifestations such as 
fever (body temperature >38°C), chill, or hypotension, 
excluding other clear sources of infection other than vascular 
catheters.9,10 The systemic immune function of ICU patients 
is poor, and most of them are treated with immunosuppressive 
agents or antibiotics. The CVC is the vascular channel of ICU 

ABSTRACT
Background • Central venous catheterization is an invasive procedure that 
may lead to central line-associated bloodstream infection, affecting the 
patient’s prognosis and recovery. Thus, it is essential to master the right 
interventions for the prevention and control of central line-associated 
bloodstream infections. FOCUS-Plan-Do-Check-Act (PDCA) cycle 
management model, also known as Deming circle management model, is 
a programmed and scientific management method.
Objective • We attempted to clarify the impact of nursing intervention on 
preventing and controlling central line-associated bloodstream infection 
under the FOCUS- PDCA cycle management model, in order to effectively 
deplete central line-associated bloodstream infection in each intensive care 
unit, facilitate early recovery of patients.
Design • Our study retrospectively analyzed the clinical data of intensive 
care unit patients before and after implementation of nursing intervention 
under the FOCUS-PDCA cycle management model. This study was a 
retrospective study.
Setting • This study was performed in the Department of Infection 
Management, Taihe County People’s Hospital.
Participants • A total of 214 intensive care unit patients with indwelling 
central venous catheters before implementation of nursing intervention 
under the FOCUS-PDCA cycle management model in our hospital in 
2021 were selected as the control group. A total of 220 ICU patients with 
indwelling CVC after nursing intervention under the FOCUS-PDCA 
cycle management model in 2022 were included in the experimental 
group. All patients met the inclusion criteria of patients with CVC 
puncture catheterization for ≥ 2 days.
Interventions • The control group underwent conventional nursing, 
including (1) nurses observing aseptic technique; (2) nurses regularly 
inspected and replaced dressings; (3) nurses timely handled abnormal  

situations at the puncture site; (4) nurses provided relevant education 
and psychological counseling to patients and their families. The 
experimental group adopted nursing intervention under the FOCUS-
PDCA cycle management model on the basis of that of the control group.
Primary Outcome Measures • (1) central venous catheterization 
puncture status (2) central venous catheterization application status (3) 
central line-associated bloodstream infection status, and (4) 
hospitalization status.
Results • The one-time success rate of puncture and success rate of 
puncture in the experimental group exhibited elevation relative to those 
in the control group (P < .05). The central venous catheterization 
application rate in the experimental group exhibited depletion relative to 
that in the control group (P < .05). The daily infection rate of CLABSI in 
the experimental group exhibited depletion relative to that in the control 
group, but without statistical significance (P > .05), indicating that 
nursing intervention under the FOCUS-PDCA cycle management 
model had no obvious inhibitory effect on the daily infection rate of 
CLABSI. The time of central line-associated bloodstream infection 
occurrence in the experimental group was later than that in the control 
group (P < .05). The hospitalization time and hospitalization expenses in 
the experimental group exhibited depletion relative to those in the 
control group (P < .05).
Conclusion • Nursing intervention under the FOCUS-PDCA cycle 
management model can effectively deplete central line-associated 
bloodstream infection in each intensive care unit, facilitate early recovery 
of patients, and shorten hospital stay, which is worthy of promotion. Our 
study provide a clinical nursing reference for the preventing and controlling 
central line-associated bloodstream infections in patients in each intensive 
care unit. (Altern Ther Health Med. [E-pub ahead of print.])
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Thus, this research attempted to clarify the impact of 
nursing intervention on the incidence of CLABSI under the 
FOCUS-PDCA cycle management model and provide 
practical and effective clinical nursing reference for the 
prevention of CLABSI patients. Our study provide a clinical 
nursing reference for the preventing and controlling central 
line-associated bloodstream infections in patients in each 
intensive care unit.

MATERIALS AND METHODS
General data

A total of 214 ICU patients with CVC indwelling before 
the implementation of nursing intervention under the 
FOCUS-PDCA cycle management model in our hospital in 
2021 received selection as the control group (CG). A total of 
220 ICU patients with CVC indwelling after nursing 
intervention under the FOCUS-PDCA cycle management 
model in 2022 received inclusion in the experimental group 
(EG). The research achieved approval from our hospital’s 
ethics committee, and all patients’ family members have 
given informed consent.

Inclusion and exclusion criteria
(1) Aged ≥ 14 years old; (2) Those with CVC puncture 

catheterization for ≥ 2 days; (3) those with complete clinical 
data. Exclusion criteria: (1) Those suspected of catheter-
related bloodstream infection before hospitalization; (2) 
those having received hormone and immunosuppressive 
drug therapies; (3) those having received organ transplants.

Nursing methods
The control group underwent conventional nursing, 

including (1) nurses observing aseptic technique; (2) nurses 
regularly inspected and replaced dressings; (3) nurses timely 
handled abnormal situations at the puncture site; (4) nurses 
provided relevant education and psychological counseling to 
patients and their families.

The experimental group underwent nursing intervention 
under the FOCUS-PDCA cycle management model on the 
basis of that of the control group, including the following 9 
stages. 1) Find. The 35 ICU clinical nurses were screened, and 
questionnaires were conducted. The major investigation 
content included CLABSI diagnostic standards, CLABSI 
operating procedures, hand washing and disinfection, CLABSI 
specimen collection and transportation requirements, and 
ICU nurses’ understanding of the implementation of nursing 
measures under the FOCUS-PDCA cycle management model 
for CLABSI. (2) Organize. Under the leadership of the head 
nurse, an ICU-CLABSI quality control team was built, majorly 
including nursing department, the infection management 
department of the hospital, the laboratory department, the 
ICU ward quality control team leader, and the quality 
controller. (3) Clarify. Under the organization of the ICU-
CLABSI quality control group, the risk factors related to 
CLABSI were analyzed and listed through a problem list 
method. The International Joint Commission Measurement 

patients. During catheter placement, bacteria shift on the 
skin, biofilm forms inside and outside the catheter lumen, 
and microorganisms colonize and enter the blood, which is 
likely to cause CLABSI.11 In China, the case infection rate of 
VCAI ranges from 2.75% to 6.3%, and the 1000-day catheter 
infection rate ranges from 4.0‰ to 9.8‰.12 In the United 
States, more than 5 million patients use CVC each year, more 
than 250 000 patients occur VCAI, nearly 80 000 of these 
patients from the ICU, the mortality rate of VCAI patients in 
the ICU is as high as 30%, the cost of a single infected person 
is as high as $56 000, and the annual related expenses exceed 
$2 billion.13 Since CVC catheterization is an invasive 
operation, and the systemic immune function of critically ill 
patients admitted to ICU is quite low, the incidence of 
CLABSI is increased, which affects the prognosis and 
rehabilitation of patients, increases the medical cost of 
patients, prolongs the hospital stay, and increases the burden 
of treatment.14,15 Thus, it is essential to master the right 
interventions for the prevention and control of CLABSI and 
to implement them in clinical practice.

The traditional CVC nursing intervention model lacks 
scientific theoretical support, and it provides patients with 
nursing only based on previous experience which has the 
defects of inconsistency in care, lack of standardized 
protocols, or gaps in knowledge.16 Nurses are busy, and their 
intervention measures for patients are not perfect, which 
affects the quality of nursing and the normal rehabilitation of 
patients. The risk of nursing disputes is high. Scholars have 
applied the FOCUS-PDCA cycle management model in 
nursing research and achieved good application results.17 

Plan-Do-Check-Act (PDCA) cycle management, also 
known as Deming circle management, is a programmed and 
scientific management method that has been gradually applied 
in the nursing field with the development of medical models in 
recent years.18,19 FOCUS-PDCA is a continuous quality 
improvement model proposed by the Hospital Corporation of 
America (HCA) in the 1990s, which is an extension and 
improvement of the traditional PDCA cycle.20 FOCUS-PDCA 
program includes 9 steps: find, organize, clarify, understand, 
select, plan, do, check, and act. Its advantages are to identify 
problems, establish a team, identify causes, clarify norms, and 
improve with goals and plans, which can be correctly 
implemented by the responsible person, promptly identify 
problems, and provide solutions. Currently, the FOCUS-
PDCA cycle management model has been studied in the field 
of nursing and has achieved excellent application results.21 It 
has been reported that the application of the FOCUS-PDCA 
procedure improves the self-care ability of rectal cancer 
patients undergoing colostomy, reduces colostomy 
complications, and improves their quality of life.22 Seamless 
nursing management for patients with acute cerebral infarction 
and dysphagia under the FOCUS-PDCA model can effectively 
improve the patient’s swallowing function, reduce the degree 
of neurological deficit, improve their nutritional status and 
quality of life.23 Nevertheless, little has been reported about its 
impact on CLABSI.
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recording. Daily infection rate of CLABSI (‰) = (CLABSI 
cases / total catheterization time) × 1000‰. (4) Hospitalization 
status. The average length of stay and average hospitalization 
expenses in both groups received recording.

Diagnostic criteria and clinical monitoring
Diagnosis was made using the latest diagnostic criteria 

from the Centers for Disease Control and Prevention 
(CDC).24 When the patient developed infection symptoms 
such as fever (body temperature ≥ 38.5°C), chills, and low 
blood pressure within 48 hours after CVC retention or 48 
hours after CVC removal, the doctor notified the nurse in 
charge to perform a blood culture. When the body 
temperature of the patient was elevated or shivering, the 
catheter blood and peripheral blood of the limb were 
collected for aerobic culture and anaerobic culture. The 
sample size of the catheter blood and peripheral blood were 
the same, and the collection interval was < 5 min.

Statistical analysis
The data received is processed through SPSS 27.0 

statistical software (IBM, Armonk, New York, USA). The 
measurement data received representation by x̅ ± s and 
subjection to t test. The counting data received representation 
by [n (%)] and subjection to χ2 test. P < .05 indicated a 
statistically significant difference.

RESULTS
Comparison of general data between both groups

No statistical significance in general clinical data such as 
gender, age, and disease type was exhibited between both 
groups (P = .198, P = .891, and P = .816; Table 1), indicating 
comparability.

Comparison of CVC puncture status between both 
groups after intervention

The one-time success rate of puncture and success rate of 
puncture in EG was 97.73% and 100%, exhibited elevation relative 
to those of 84.11% and 95.79% in CG, indicating statistical 
significance (P < .001 and P = .043; Table 2 & Figure 1). These 
results suggested that nursing intervention under FOCUS-PDCA 
cycle management model could effectively improve the CVC 
puncture status of patients in intensive care unit.

Comparison of CVC application status between both groups
The CVC application rate in EG was 94.18%, exhibited 

depletion relative to that of 81.29% in CG, indicating 
statistical significance (P = .005; Table 3). These results 

Index Library was referred to for selecting measurement 
indicators for possible problems of CLABSI infection and 
developing quality improvement and patient’ safety monitoring 
plans. (4) Understand. The causes of CLABSI were analyzed 
according to risk factors and operating procedures, and the 
ICU-CLABSI quality control group was organized to discuss. 
(5) Select. Specific measures that could control CLABSI were 
selected, new forms were designed based on risk factors, and 
new operating standards were clarified. CLABSI preventive 
standard operating procedures are developed according to the 
actual situation of the department. (6) Plan. The data of CVC 
patients in the ICU were collected, the specific conditions of 
patients were comprehensively evaluated, the risk factors of 
infection were summarized, the causes were analyzed, and the 
prevention plan for CLABSI was developed. (7) Do. The 
knowledge and theory of catheter-related bloodstream 
infections among medical staff were improved, various 
processes and management systems were established and 
improved, the training of general practitioners’ risk awareness 
was strengthened, and nursing staff were encouraged to master 
relevant operations. The preoperative puncturator strictly 
performed aseptic techniques and assessed whether the patient 
needed an indwelling catheter on a daily basis. (8) Check. The 
ICU-CLABSI quality control team managed and monitored 
the corresponding operating procedures, aseptic techniques, 
patient evaluation, catheter selection, catheter placement time, 
etc., conducted regular assessments, and timely corrected non-
standard operations. (9) Act. The results of the summary 
inspection were processed and analyzed. Questions and 
suggestions from medical staff were collected. Suspected or 
existing cases of CLABSI were analyzed. Risk factors and issues 
that may lead to catheter-associated infections during medical 
treatment and care were identified, and further improvements 
were developed. The process was modified and implemented 
in time for the next FOCUS-PDCA cycle, while the effective 
methods of the previous stage were retained and continue to 
be applicable. 

Clinical observation indicators
(1) CVC puncture status after intervention. The number 

of one-time success of puncture, two-time success of puncture, 
three- or more-time success of puncture, and failure of 
puncture in both groups after intervention received recording. 
(2) CVC application status. The total length of stay and total 
catheterization time in both groups received recording. CVC 
application rate (%) = (total catheterization time / total length 
of stay) × 100%. (3) CLABSI status. The number of cases of 
CLABSI and the time of infection in both groups received 

Table 1. General data in both groups

Groups n
Gender [n (%)]

Age
Disease types [n (%)]

Male Female Multiple organ failure Multiple trauma Respiratory distress syndrome Poisoning Others
CG 214 132 (61.68) 82 (38.32) 45.70 ± 13.05 70 (32.71) 47 (21.96) 56 (26.17) 13 (6.07) 28 (13.08)
EG 220 116 (52.73) 104 (47.27) 45.19 ± 12.88 66 (30.00) 55 (25.00) 51 (23.18) 21 (9.55) 27 (12.27)
χ2/t 1.657 0.137 1.558
P value .198 .891 .816

Abbreviations: CG, control group; EG, experimental group.
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Comparison of hospitalization status between both groups
The hospitalization time and hospitalization expenses in 

EG were 7.5 days and 20000 yuan, exhibited depletion relative 
to those of 8.3 days and 28000 yuan in CG, indicating statistical 
significance (P < .001; Figure 3). These results suggested that 
nursing intervention under FOCUS-PDCA cycle management 
model could effectively promote the recovery and reduce 
healthcare costs of patients in intensive care unit.

DISCUSSION
Our study investigated the impacts of nursing 

intervention on preventing and controlling central line-
associated bloodstream infection under the FOCUS- PDCA 
cycle management model, and discovered that nursing 
intervention under FOCUS-PDCA cycle management model 
could effectively improve the CVC puncture status, reduce 
the CVC application status, reduce the time of CLABSI 
occurrence, promote the recovery and reduce healthcare 
costs of patients in intensive care unit.

CVC has been widely used in clinical practice and is also 
a commonly used medical device in ICU. While CVC 
provides blood transfusion and nutritional support to 

suggested that nursing intervention under FOCUS-PDCA 
cycle management model could effectively reduce the CVC 
application status of patients in intensive care unit.

Comparison of CLABSI status between both groups
The daily infection rate of CLABSI in EG was 0.00%, 

exhibiting depletion relative to that of 2.71% in CG, whereas 
it was without statistical significance (P = .081). The time of 
CLABSI occurrence in EG was 12 days, presented later than 
that of 7 days in CG, indicating statistical significance (P < 
.001; Table 4 & Figure 2). These results suggested that nursing 
intervention under FOCUS-PDCA cycle management model 
could effectively reduce the time of CLABSI occurrence of 
patients in intensive care unit.

Table 2. CVC puncture status in both groups after the intervention

Groups

Expected 
catheterization 

cases (n)

One-time 
success of 
puncture 

(n)

Two-time 
success of 
puncture 

(n)

Three-time 
success of 
puncture 

(n)

Failure of 
puncture 

(n)

One-time 
success rate 
of puncture 

(%)

Success 
rate of 

puncture 
[n (%)]

CG 214 180 18 7 9 84.11 205 (95.79)
EG 220 215 4 1 0 97.73 220 (100)
χ2 / / / / / 11.966 4.082
P value / / / / / <.001 .043

Abbreviations: CG, control group; EG, experimental group.

Figure 1. CVC puncture status in both groups after intervention. 

Abbreviations: CG, control group; EG, experimental group.

Table 3. CVC application status in both groups

Groups Total length of stay (d) Total catheterization time (d) CVC application rate (%)
CG 1817 1477 81.29
EG 1530 1441 94.18
χ2 / 7.726
P value / .005

Abbreviations: CG, control group; EG, experimental group; CVC, central 
venous catheter.

Table 4. CLABSI status in both groups

Groups Total catheterization time (d) CLABSI cases (n) Daily infection rate of CLABSI (‰)
CG 1477 4 2.71
EG 1441 0 0
χ2 / / 3.046
P value / / .081

Abbreviations: CG, control group; EG, experimental group; CLABSI, 
central line associated bloodstream infection.

Figure 2. CLABSI status in both groups.

aP < .001. 

Abbreviations: CG, control group; EG, experimental group; CLABSI, 
central line associated bloodstream infection.

Figure 3. Hospitalization status in both groups. 

aP < .001. 

Abbreviations: CG, control group; EG, experimental group.

a

a
a
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with no statistical significance. The occurrence time of 
CLABSI in the EG group was later than in the CG group. The 
hospitalization time and hospitalization expenses in EG 
exhibited depletion relative to those in CG, suggesting that 
nursing intervention under the FOCUS-PDCA cycle 
management model could effectively reduce the incidence of 
CLABSI and shorten the length of hospital stay. In line with 
our findings, it has been documented that nursing 
management for patients with acute cerebral infarction and 
dysphagia under the FOCUS-PDCA model can effectively 
improve the patient’s swallowing function, reduce the degree 
of neurological deficit, improve their nutritional status and 
quality of life, and has fewer complications.23 

The main limitation of this study is the small sample size, 
and future studies with a larger sample size are needed to 
support the conclusions. In addition, the study was conducted 
on the Chinese population, and the geographical area 
involved was not broad enough, which may lead to cultural 
and ethnic differences. Our study will carry out large-scale 
and multicenter studies in the future, and our study will be 
studied in different geographical region.

In conclusion, nursing intervention under the FOCUS-
PDCA cycle management model can effectively deplete 
CLABSI in each ICU, facilitate early recovery of patients, and 
shorten hospital stays, which is worthy of promotion. Our 
study provide a clinical nursing reference for the preventing 
and controlling central line-associated bloodstream infections 
in patients in each intensive care unit, which might effectively 
reduce the risk of antibiotic resistance and promote the 
effective control of CLABSI.
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