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[Abstract] Objective: This study aims to assess the effectiveness of quality control circles (QCCs) in improving the success 

rate of intravenous indwelling needles among patients. Methods: The study included 1136 patients, that were admitted to the 

kidney and thoracic surgery wards of the First Affiliated Hospital of Jinan University from June 2019 to December 2019. The 

patients were using an indwelling needle each. They were divided into two groups: 1) control group (n = 232), where patients 

received regular nursing interventions; 2) intervention group (n = 904), where patients received QCC nursing intervention. 

Result: The fishbone diagram analysis revealed that poor training, lack of indwelling needle-related evaluation sheet, and lack 

of dynamic assessments were the factors that contributed to indwelling failure. In addition, the average indwelling duration 

of the intervention group was significantly higher than that of the control group. The success rate of indwelling needles in the 

intervention group (67.8%) was also significantly higher than that of the control group (48.3%), where p < 0.05. Furthermore, 

the intervention group (seepage = 19.9%; phlebitis = 6.7%) reported a significantly lower prevalence of the main factors of 

indwelling needle failure than the control group (seepage = 34.5%; phlebitis = 8.6%), where p < 0.05. Conclusion: The 

implementation of QCC can effectively reduce the occurrence of complications and nursing risks as well as improve the 

success rate of intravenous indwelling needles among patients. 
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1 Introduction 

An intravenous indwelling needle is one of the most common 

tools for peripheral intravenous infusion [1]. Recent studies 

have reported that over 70% of hospitalized patients had used 

indwelling needles, and 69% of them experienced indwelling 

failure [2]. This indwelling failure was attributed to several 

causes: 1) indwelling needle displacement; 2) blockage of 

venous catheter; 3) fluid leakage; 4) oozing; 5) infection [3,4]. 

Removal before treatment completion causes discomfort and 

pain to the patient due to re-puncture. It also increases the 

usage of intravenous catheter during the treatment process. 

Moreover, in severe cases, this process may affect the 

duration for patients’ intravenous medication. Therefore, 

improving the success rate of indwelling needles has become 

an urgent issue in clinical nursing. Recently, quality control 

circles (QCCs) have played important roles in improving the 

quality of medical treatment, and are widely applied in the 

field of hospital management [5]. Therefore, this study aims to 

evaluate the effectiveness of QCCs in improving the success 

rate of indwelling needles among patients. 

2 Methods 

2.1 Participant Selection and Data Collection 

This study included 1136 patients with indwelling needles 

that were admitted to the kidney and thoracic surgery wards 

of the First Affiliated Hospital of Jinan University from June 

2019 to December 2019. They were divided into a control (n 

= 232; males = 117, females = 55) and an intervention group 

(n = 904; males = 612, females = 292), based on their 

admission date. Those admitted from June 1 to June 30, 2019, 

were assigned to the control group (age range: 18-83 years 

old) and were treated before the implementation of QCCs. 

Similarly, those admitted from July 1 to December 31, 2019, 
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were assigned to the intervention group (age range: 12-89 

years old) and treated along with the implementation of QCCs. 

The inclusion criteria for participants were as follows: (1) 

patients who received intravenous indwelling infusion 

treatment in the kidney and thoracic surgery wards from June 

1 to December 31, 2019; (2) patients with functional 

expression and communication skills; (3) patients who agreed 

to participate in this study. The exclusion criteria were as 

follows: (1) patients with mental disorders and dementia; (2) 

patients who underwent surgery or chemotherapy during the 

indwelling needle infusion. 

2.2 Regular Nursing Intervention for Patients in the 

Control Group  

The regular nursing invention included puncture, fixation, 

regular tube flushing and sealing, replacement of infusion 

joints and dressings, as well as infusion of drugs as per 

prescription by the doctors.  

2.3 QCC Nursing Intervention for Patients in the 

Intervention Group  

The standard QCC nursing intervention followed these steps: 

theme selection → activity plan implementation → status quo 

evaluation → goal-setting → analysis → strategy formulation 

→ strategy implementation and review → effect confirmation 

→ standardization → review and improvement.  

2.4 Data Analysis 

The success rate of needle indwelling at the peripheral vein 

was determined using the following criteria: 1) the retention 

time of peripheral intravenous catheter (PIVC) ≥ 72 hours; 2) 

completion of intravenous therapy throughout the indwelling 

of the needle. The success rate of the indwelling needle was 

computed and the factors contributing to the failure of the 

indwelling needle was analyzed in order to determine the 

patients’ response to the indwelling needle. A plato analysis 

was also performed to identify the improvement focus for 

QCC and set the target accordingly, while a fishbone diagram 

analysis was performed to identify the cause of the indwelling 

needle failure. Additionally, countermeasures were 

formulated after identifying the factors for the indwelling 

needle failure. These proposed countermeasures were 

implemented from July 1, 2019, for the patients in the 

intervention group.  

The data collected from the intervention group were 

analyzed. Furthermore, the success rate of indwelling needles 

in the intervention group was computed to analyze the factors 

for indwelling failure in the control group.  

Lastly, the success rate and the incidence rate of factors 

causing indwelling failure were compared between the 

intervention and the control group, respectively. The 

observation indicators of this study were the indwelling 

needle time and the factors leading to indwelling failure. 

The data obtained were analyzed using Statistical 

Package for the Social Sciences (SPSS) version 22.0. 

Descriptive statistics were computed to perform t-test and chi-

square tests to obtain the results.  

3 Result 

Plato induction and analysis revealed that before QCC 

implementation, exudation and phlebitis were the major 

causes for indwelling failure; thereby, being the focus points 

for the improvement with QCC implementation (Figure 1).

 
Figure 1. Analysis of the factors of indwelling failure in the control group 
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The two fishbone diagrams reported that the indwelling 

failure could be attributed to poor training, lack of indwelling 

needle-related evaluation sheet, and the lack of dynamic 

assessments (Figure 2 and Figure 3). The diagrams also 

reported four main factors: 1) contractors; 2) management; 3) 

environment; 4) item. The analysis indicated the need for 

developing an indwelling needle-related evaluation sheet and 

an appropriate training model. 

 

Figure 2. Fishbone diagram of the factors of indwelling failure 

 

 



 

Distributed under creative commons license 4.0 45 Volume 5; Issue 3 

 

 

Figure 3. Fishbone diagram of the factors of indwelling failure 

 

Table 1. Comparison of the indwelling duration between two groups of patients  

Group Indwelling duration (hours) Average indwelling duration (hours) 

Control group 1.7 - 151.0 39.7±32.2 

Intervention group 2.0 - 288.5 64.3±43.9 

t  -8.013 

p value  0.000 

 The longest indwelling duration was 288.5 and 151 

hours for the intervention and control group, respectively. The 

average indwelling duration of the intervention group (64.3± 

43.9 hours) was significantly higher than that of the control 

group (39.7±32.2 hours; p < 0.05) (Table 1).  

As shown in Table 2, the success rate of indwelling 

needles in the intervention group (67.8%; 613/904) was 

significantly higher than that of the control group (48.3%; 

112/232), where p < 0.05. 
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Table 2. Comparison of the success rate of indwelling needles between the two groups 

Group Indwelling success (n (%)) Indwelling failure (n (%)) 

Control group (n = 232) 112 (48.3) 120 (51.7) 

Intervention group (n = 904) 613 (67.8) 291 (32.2) 

X2  30.509 

p value  0.000 

 

The comparison of the main factors of indwelling failure 

between the two groups revealed that these factors were 

significantly lower in the intervention group (seepage = 

19.9%; phlebitis = 6.7%) than the control group (seepage = 

34.5%; phlebitis = 8.6%), where p < 0.05 (Table 3).  

 

Table 3. Comparison of the main factors of indwelling failure between the two groups (n (%)) 

Group 
Indwelling 

success 
Seepage Phlebitis Bleeding Blockage 

Heparin cap 

fell off 
Other 

Control group (n = 232) 112 (48.3) 80 (34.5) 20 (8.6) 11 (4.7) 7 (3.0) 2 (0.9) 0 (0) 

Intervention group (n = 904) 613 (67.8) 180 (19.9) 61 (6.7) 9 (1.0) 12 (1.3) 5 (0.5) 24 (2.7) 

X2       53.384 

p value       0.000 

 

4 Discussion 

Intravenous indwelling needle is a widely applied nursing 

technique in clinical practice. This technique is effective in 

avoiding pain caused by repeated puncture, protecting the 

patients’ blood vessels to a certain extent, and improving the 

patients’ comfort level during treatment [1]. Existing research 

have suggested that the success rate of indwelling needles for 

patients benefited from the safe and effective improvement of 

indwelling time for patients as well as the reduction of 

discomfort caused by repeated punctures [4]. In this study, the 

effectiveness of QCCs for indwelling needle was assessed by 

comparing the indwelling needle duration and performing a 

fishbone analysis.  

The findings indicated that exudation, as one of the 

primary influencing factors, is related to puncture technique 

and daily maintenance. During the puncture process, if the 

needle fails to enter the blood vessel in the first attempt, it 

needs to exit the outer wall of the blood vessel to re-enter. 

Despite the success of the re-entry process, this kind of 

indwelling needle tends to cause exudation. Currently, the 

puncture technique in clinics has garnered increasing 

attention and has been the focus of primary training for nurses; 

even routine standard maintenance training is considered 

inferior to it [6]. However, regular and standardized 

maintenance is extremely important to improve the success 

rate of indwelling needles. Therefore, in this study, a routine 

maintenance process for intravenous indwelling needles was 

designed along with a bedside shift schedule and all the nurses 

in the ward were trained accordingly. After implementing the 

bedside shift schedule, it was found that the application used 

for indwelling needles was loosely fitted 28 times in this study. 

The application was immediately replaced to prevent the 

detachment of the indwelling needle, provided it was noticed 

on time. In a study, Ota T. and other researchers reported that 

the catheter detachment rate was 1-26.7% due to loose 

application [7].    

Furthermore, a quality control schedule was developed 

for indwelling needles, and it was led by the head nurse or 

group leader every week. This schedule strengthened the 

supervision of indwelling needle nursing, thus improving the 

level of daily indwelling needle nursing. 

Additionally, this study also reported that phlebitis is 

another major factor affecting the success rate of indwelling 

needles. The Visual Infusion Phlebitis scale was used to 

evaluate patients with phlebitis [8,9]. Most patients reported 

grade 1 phlebitis, where they experienced slight pain or 

redness around the intravenous injection site, while a few 

reported grade 2 phlebitis, which was characterized by pain, 

redness, and swelling at the injection site. There was no report 
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of phlebitis more than grade 2. Phlebitis is related to the 

expertise of puncturing and routine maintenance, and it varies 

for different sites of catheterizations [10]. For example, the 

incidence of phlebitis for indwelling needles is lower at the 

forearm than at the back of the hand. Moreover, phlebitis is 

related to the infusion of medicine, where administration of 

irritant drugs and hypertonic medications, such as mannitol, 

can easily result in phlebitis. Therefore, chemotherapy and 

vasoconstrictor drugs are not suitable for intravenous 

indwelling catheter infusion; instead, a central venous 

catheter infusion should be alternatively adopted. Therefore, 

nurses should continuously improve their puncture expertise 

and routine maintenance level, in addition to practicing the 

selection of blood vessels with thicker outer diameter, 

straighter direction, and better elasticity while recognizing the 

forearm blood vessels as a better choice.  

Despite the short study duration, an improvement rate of 

40.37% was observed; thus, full participation in nursing 

quality management is conducive in improving performance 

quality and the nursing team development. 

5 Conclusion  

QCC implementation can effectively reduce the occurrence of 

complications and nursing risks as well as improve the 

success rate of intravenous indwelling needle among patients. 
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