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Background: The occurrence of foreign objects in sterile packages may delay surgeries and affect the quality of medical treatment.
Purpose: This study aimed to use the task-oriented quality control circle (QCC) to build the central sterile supply department (CSSD) 
quality control system for foreign objects remaining in sterile packages.
Methods: A task-oriented QCC was created under the leadership of the CSSD within our hospital. The following were investigated 
by determining a topic and a task, setting targets, formulating strategies and determining optimal strategies: incidence of foreign 
objects remaining in sorted and folded textiles; incidence of foreign objects remaining in contaminated instrument packages; incidence 
of foreign objects remaining in clean textiles; incidence of complaints for foreign objects remaining in sterile packages; and 
satisfaction among the CSSD and operating room staff.
Results: The incidence of foreign objects remaining in contaminated textiles decreased from 7.1% to 0.96%. The incidence of foreign 
objects remaining in contaminated instrument packages decreased from 0.27% to 0.04%. The incidence of foreign objects remaining in 
clean textiles decreased from 2.91% to 0.21%. The incidence of complaints received from operating room staff for foreign objects 
remaining in sterile packages decreased from 41.69% to 0. Satisfaction among the operating room and CSSD staff was improved from 
53.7% to 100%.
Conclusion: The task-oriented QCC could reduce the incidence of foreign objects remaining in sterile packages, thereby reducing the 
quality defect rates in instrument packaging.
Keywords: task oriented, quality control circle, sterile packages, foreign objects, central sterile supply department

Introduction
The Central Sterile Supply Department (CSSD) is responsible for the cleaning, disinfection, sterilization and sterile supply of 
all reusable instruments, utensils and articles for diagnosis and treatment in the hospital. It plays a significant role in the 
prevention and control of nosocomial infections. Packaging is a key step in instrument reprocessing in the CSSD. It provides 
a barrier against microorganisms, ensuring that instruments remain sterile during storage, transportation and until clinical use. 
Previous studies have shown that the rates of quality defects in packaging of sterile packages are between 1.43‰ - 1.67‰.1–3 

Quality defects in packaging have always been the focus of CSSD quality management.4 Foreign objects remaining in sterile 
packages refer to the unexpected substances (such as suture needles, blades, dressings, fragments of packaging materials, hair, 
and environmental particles) remaining in the sterile packages after being reprocessed by the CSSD.5 Previous studies have 
shown that the occurrence of foreign objects remaining in sterile packages are associated with various factors, such as 
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inadequate cleaning of instruments and wraps, damage to packaging materials, and secondary contamination during 
sterilization.6–8 If sterile packages with foreign objects are used for surgery, this will violate the requirements of the operating 
room safety management rules.9,10 They can lead to counting errors of dressings, and a foreign object being left in a patient’s 
body could cause infections or the death of the patient.11,12 Therefore, when a foreign object is found in a sterile package, this 
sterile package must be regarded as a failure. It should be sent back to the CSSD for reprocessing according to the CSSD’s 
relevant guidelines,13–16 and the guidelines for operating room safety management.17,18 This will delay emergency surgeries 
and affect the quality of medical treatment.

Most studies on quality control focus on using cleaning and packaging optimization to reduce the incidence of defects in the 
CSSD,19–22 lacking the studies of cross-departmental collaboration.23 Our study went beyond conventional single-department 
quality control frameworks by adopting a multi-disciplinary collaboration approach. In our study, a process quality control 
system was developed based on a multi-disciplinary team consisting of staff representatives from the CSSD, operating room, 
Laundry Department and Logistics Department. Standardized operating procedures and cross-departmental training and quality 
control measures were implemented to reduce the incidence of foreign objects remaining in sterile packages.

A quality control circle (QCC) is a quality management group consisting of frontline employees who collaborate to 
continuously improve work quality and efficiency through teamwork and the Plan-Do-Check-Act cycle. The QCCs can be 
classified into problem-solving-oriented and task-oriented, which are applied differently in healthcare quality management.24

The problem-solving-oriented QCC is usually used to solve specific quality problems that have already occurred, focusing on 
analyzing causes and taking improvement measures to improve the overall quality through local optimization. It is applicable in 
routine management in hospitals,25 such as reducing documentation errors in nursing records, minimizing medical equipment 
malfunctions, and optimizing surgical instrument counting procedures.8,26 Its theoretical basis relies on failure analysis and root 
cause analysis (such as fishbone diagrams and the 5W1H method (what, why, where, when, who, and how)).

The task-oriented QCC aims to complete a task that contribute to achieving long-term quality improvement. It is often 
used for healthcare quality management problems involving multiple departments and complex processes, such as 
optimizing nosocomial infection control systems, improving aseptic techniques in the operating rooms, and building 
multi-disciplinary diagnosis and treatment models. The work procedures of the task-oriented QCC usually contain 9 steps 
(Figure 1): QCC formation → topic determination → task determination (problem investigation and breakthrough point 
identification) → target setting → strategy formulation and optimal strategy determination → implementation of optimal 
strategies → effect confirmation → standardization and dissemination.

The task-oriented QCC is usually suitable for a high-challenge, long-term task requiring cross-departmental collabora-
tion. It focuses on determination of a clear task, a detailed implementation plan, and continuous evaluation and improve-
ment. This is different from other quality improvement tools. For example, Lean management focuses on minimizing waste, 
optimizing processes and improving efficiency. It can improve productivity by reducing unnecessary processes or steps. It is 
ideal for improving the operational efficiency of hospitals.27 Six Sigma focuses on reducing defects, improving quality and 
reducing variation. It employs statistical analysis to systematically analyze problems. It is suitable for identified recurring 
problems.28 Total quality management emphasizes organization-wide involvement and continuous improvement of 
employees, management and service processes, ensuring the permeation of quality in every aspect of an organization.29

This study used a task-oriented QCC to build a quality control system for foreign objects remaining in sterile 
packages. Through cross-departmental collaboration and process control based on a multi-disciplinary team, this study 
integrated expertise and resources across departments to collaboratively solve complex quality management problems 
and effectively reduce the incidence of foreign objects remaining in sterile packages. This study fostered closer 
cooperation across departments and could provide a new theoretical basis and practical experience for the continuous 
improvement of quality management in hospitals.

Materials and Methods
Ethical Approval
Ethical approval was waived by the Medical Research Ethics Committee of West China Second University Hospital, 
Sichuan University [2024 Medical Scientific Research for Ethical Approval No. (053)].
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General Information
This was a quasi-experimental study. A total of 32718 sterile packages distributed by our hospital’s CSSD from April 1, 
2023 to April 30, 2023 were classified into the control group. A total of 35899 sterile packages distributed by our 
hospital’s CSSD from December 1, 2023 to December 31, 2023 were classified into the experimental group.

Inclusion and Exclusion Criteria
All reusable medical devices cleaned, disinfected and packaged by our CSSD were included in this study. The exclusion 
criteria were as follows: (1) disposable medical devices; (2) medical devices sterilized by our CSSD after being cleaned, 
disinfected and packaged by other hospitals’ CSSDs; or (3) loaner instrumentation reprocessed by medical device companies.

If unexpected substances (such as suture needles, blades, dressings, fragments of packaging materials, hair, and 
environmental particles) remained in sterile packages after being reprocessed by the CSSD, these packages would be 
considered the sterile packages with foreign objects.

All sterile packages which met the inclusion criteria but did not met the exclusion criteria during the study period 
were the study samples.

QCC Formation
Led by the CSSD, the CSSD, Laundry Department, operating room and Logistics Department jointly established a QCC. 
The circle was named Jingxin Circle. The meaning of the circle badge was “ten work procedures ensure women’s and 
children’s safety”. The circle was composed of 7 people, aged 28–45 years, with an average age of 37 years. Of them, 1 
was a chief nurse, 2 were co-chief nurses, 3 were supervisor nurses, and 1 was a senior nurse. The head nurse, who was 
engaged in cross-departmental nursing amongst the operating room, CSSD, Anesthesiology Department, Emergency 

Quality control circle formation

Topic determination

Task determination (problem investigation and breakthrough point identification)

Target setting

Strategy formulation and optimal strategy determination

Implementation of optimal strategies

Effect confirmation

Standardization and dissemination

Figure 1 Steps of task-oriented quality control circle.
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Department and Ambulatory Surgery Department, served as the facilitator. The CSSD head nurse served as the circle 
leader. Among the remaining 5 members, 2 came from the CSSD, 1 came from Laundry Department, 1 came from 
Logistics Department, and 1 came from the operating room.

Topic Determination and Activity Planning
A total of 12 topics were proposed by the QCC members after brainstorming and were scored using the 5/3/1 scoring 
method and the weighted point system. Of the 12 topics, “building a prevention system for foreign objects remaining in 
sterile packages” received the highest score and was determined as being the topic of the QCC activities according to the 
urgency of the topic, feasibility, leader’s attention, and circle capability.30 The topic of the QCC activities was considered 
a task-oriented topic according to the Decision Table for Types of QC Story (Table 1).31 The task was considered innovative 
after information retrieval. An implementation plan was formulated and a gantt chart was design to clarify the content, time, 
place, person in charge and method of each step and carry out the QCC activities in strict accordance with the plan.

Task Determination
In order to make the task clear, the circle members implemented the following steps:

(1) Problem investigation. The circle members designed an investigation form to investigate the details of sterile 
packages with foreign objects based on the 5 components (man, machine, material, method, and environment) 
within Laundry Department, operating room, and the CSSD, so as to identify the demands and problems at work.

(2) Determination of breakthrough points. The data collected in the problem investigation was analyzed to identify the 
gap between the current state and the expected results. The breakthrough points were nominated, and were scored 
for the feasibility, economy, and the circle capability using the 5/3/1 scoring method. The 80/20 rule was also 
applied in the selection of breakthrough points. The following 6 breakthrough points were finally determined 
(Table 2): (1) the textile sorting procedures of the Laundry Department should be improved; (2) the textile 
organizing procedures of Laundry Department should be improved; (3) standard occupational exposure risk 
prevention systems should be created in Laundry Department; (4) standard operating procedures for intraoperative 
reprocessing of surgical items (such as sharp instruments and dressings) should be created in the operating room; 
(5) standard operating procedures for foreign object inspection for surgical instruments and utensils should be 
created within the CSSD; (6) the textile organizing procedures of the CSSD should be improved.

Table 1 Decision Table for Types of QC Story

Task-oriented quality control circle Degree of 
correlation

Problem-solving-oriented quality control circle

1 1.Have no previous work experience and want to successfully 

complete the first task (response to a new task)
1.86 3.29 1. To solve the problems that have been identified in 

the implementation of the original work

2. To break through the status quo (status breakthrough) 4.42 2.14 2. To maintain and challenge the status quo

3. To create the attractive quality and improve its level 3.57 2.14 3. To ensure the quality and maintain it at the current 

level

4. To solve predictable problems in advance 2.14 3.57 4. To prevent the recurrence of the problems that have 
occurred

5. The task can be fulfilled through the development and implementa-

tion of new schemes, new countermeasures and new ideas
3.57 3.29 5. The problems can be resolved by eliminating or 

resolving the root causes after root cause analysis

Result Sum of scores Result

√ 15.56 14.43
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Target Setting
According to the relevant guidelines14,32–34 expert opinions, and situation of our hospital, the following 5 indicators and 
the target values were determined: incidence rate of foreign objects remaining in sorted and folded textiles; incidence rate 
of foreign objects remaining in contaminated instrument packages; incidence rate of foreign objects remaining in clean 
textiles; incidence rate of complaints for foreign objects remaining in sterile packages (the number of complaints 
received from operating room staff for foreign objects remaining in sterile packages / the number of complaints received 
from operating room staff for packaging defects of sterile packages × 100%); and satisfaction among the CSSD and 
operating room staff (Table 3).

Strategy Formulation and Optimal Strategies
In view of the finally determined 6 breakthrough points, all circle members brainstormed to carry out expansion of the 
strategy. A total of 10 strategies were drafted. Evaluation was performed on the 6 breakthrough points according to the 
feasibility, economy and circle capability. Then, 6 strategies were selected (Table 4).

The process decision program chart35 was used to determine the optimal strategies through the determination of 
obstacles and side effects and the comprehensive assessment of gains and losses. The following three strategies were 
finally determined: (1) Build a prevention system for foreign objects remaining in sterile packages within Laundry 
Department; (2) Build a prevention system for foreign objects remaining in sterile packages within the operating room; 
and (3) Build a prevention system for foreign objects remaining in sterile packages within the CSSD.

Table 2 Determination and Consolidation of Breakthrough Points

Departments Nominated breakthrough points Consolidation of breakthrough points

Laundry Department The sorting procedures should be 
improved

The textile sorting procedures of the Laundry Department should be 
improved

The textile organizing procedures of 
Laundry Department should be improved

The textile organizing procedures of Laundry Department should be 
improved

Textile folding criteria should be created

Standard occupational exposure risk 
prevention systems should be created

Standard occupational exposure risk prevention systems should be created 
in Laundry Department

Operating Room Reprocessing procedures for dressings 
after surgery should be created

Standard operating procedures for intraoperative reprocessing of surgical 
items (such as sharp instruments and dressings) should be created in the 

operating roomReprocessing procedures for textiles after 
surgery should be improved

Reprocessing procedures for sharp 

instruments after surgery should be 
created

Reprocessing procedures for surgical 

instruments after surgery should be 
improved

Central Sterile Supply 
Department

Counting procedures for instruments and 
utensils should be improved

Standard operating procedures for foreign object inspection for surgical 
instruments and utensils should be created within the CSSD

Cleaning procedures for instruments and 

utensils should be improved
Packaging procedures should be improved

Textile organizing procedures should be 

created

Textile organizing procedures of the CSSD should be improved
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Table 3 Task Indicators and Target Values

Indicators Before implementation of the quality control circle 
activities

Target 
values

Rate of foreign objects remaining in sorted and folded textiles 7.10% 2.60%

Rate of foreign objects remaining in contaminated instrument 
packages

0.27% 0.09%

Rate of foreign objects remaining in clean textiles 2.91% 1.01%

Rate of complaints for foreign objects remaining in sterile 
packages

41.67% 0%

Satisfaction among the CSSD and operating room staff 97.52% 100%

Table 4 Strategy Formulation

Breakthrough points Strategy drafting Evaluation Sum of 
scores

Result

Feasibility Economy Circle 
capability

1. The textile sorting procedures of 

the Laundry Department should 
be improved

1.1 Standard operating procedures 
for textile sorting in the Laundry 

Department should be revised

31 29 29 89 √

1.2 Textile sorting criteria of the 

Laundry Department should be 
created

30 25 24 79 ×

2. The textile organizing procedures 

of Laundry Department should be 
improved

2.1 Standard operating procedures 
for textile organizing in the Laundry 

Department should be revised

33 27 33 93 √

Site inspection checklist for textile 

organizing should be designed for the 

Laundry Department

32 26 26 84 ×

3. Standard occupational exposure 

risk prevention systems should be 

created in Laundry Department

3.1 Standard occupational exposure 

risk prevention systems for textile 
organization personnel should be 

created in Laundry

35 33 33 101 √

4. Standard operating procedures for 

intraoperative reprocessing of sur-

gical items (such as sharp instru-
ments and dressings) should be 

created in the operating room

4.1 Interventions for foreign objects 

remaining with surgical items (such as 
sharp instruments and dressings) 

during surgery should be developed 

in the operating room

28 28 20 76 ×

4.2 Standard operating procedures 

for intraoperative reprocessing of 
surgical items (such as sharp 

instruments and dressings) should be 

created in the operating room

35 33 33 101 √

5. Standard operating procedures for 

foreign object inspection for sur-
gical instruments and utensils 

should be created within the CSSD

5.1 Standard operating procedures 
for foreign object inspection for 

surgical instruments and utensils 

should be created within the CSSD

37 34 33 104 √

(Continued)
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Implementation of Strategies
Build a Prevention System for Foreign Objects Remaining in Sterile Packages Within Laundry Department

(1) The sorting and organizing procedures for textiles in Laundry Department was improved. During the problem 
investigation, it was found that textile sorting and organizing in the Laundry Department was too arbitrary. 
Although there were procedures for textile sorting and organizing in the Laundry Department, they did not include 
inspection of foreign objects. Therefore, the circle members drew on the procedure development experience of 
leading Chinese hospitals to revise the sorting and organizing procedures of textiles in the Laundry Department 
and to determine the collection process of contaminated textiles. Shaking and moving the textiles should be 
minimized during the collection of the contaminated textiles.36 All medical waste attached to the contaminated 
textiles should be removed from the contaminated textiles. The bloody gauze, cotton swabs, scalpel blades and 
stitches should be disposed of in time as infectious and hazardous waste.16,37,38

(2) Standard operating procedures for occupational exposure risk prevention was created for textile organizing 
personnel in Laundry Department. During the problem investigation, it was found that the Laundry Department 
staff lacked the awareness of occupational protection and did not take protective measures. In addition, the CSSD 
staff found foreign objects such as hair on the textiles. Therefore, standard operating procedures for occupational 
exposure risk prevention were created for textile organizing personnel in Laundry Department according to the 
relevant guidelines.16 Training on prevention of infection and injury due to occupational exposure was provided 
for Laundry Department textile organizing personnel so that they could perform self-protection according to the 
standard operating procedures and wash hands according to the 7 steps of hand washing. They were required to 
wear masks, gloves and hair coverings when organizing the textiles.13 Quality controllers supervised the textile 
organizing personnel. A reward and punishment system was created to strengthen occupational protection.

Build a Prevention System for Foreign Objects Remaining in Sterile Packages Within the Operating Room
During the problem investigation, it was found that the operating room nurses roughly knew the general reprocessing procedures, 
but no standard operating procedures were formulated in the operating room. Therefore, the intraoperative reprocessing 
procedures of common surgical items (such as sharp instruments and dressings) were created within the operating room 
according to relevant guidelines,14 and relevant training was provided for the operating room staff. After surgery, the scrub 
nurse should dispose the bloody gauze, cotton swabs, scalpel blades and stitches in time as infectious and hazardous waste.

Build a Prevention System for Foreign Objects Remaining in Sterile Packages Within the CSSD
(1) The foreign object inspection procedures were created within the CSSD. During the problem investigation, it was 

found that the CSSD only had a rough procedure for instrument reprocessing, and no standard operating 
procedures for foreign object inspection were formulated in the CSSD. Therefore, the circle members formulated 
inspection procedures for surgical instruments and foreign objects for the CSSD according to relevant guide-
lines,14,39 and the relevant training was provided for the CSSD workers and nurses. The labels outside the sterile 
packages were taken as the reference for inspection. The CSSD staff were required to check the items one by one 
in strict accordance with the label details when counting, cleaning and packaging, and were required to strictly 
implement the standard operating procedures for foreign object inspection.

Table 4 (Continued). 

Breakthrough points Strategy drafting Evaluation Sum of 
scores

Result

Feasibility Economy Circle 
capability

6. Textile organizing procedures of 

the CSSD should be improved
6.1 Textile organizing procedures of 
the CSSD should be revised

35 35 31 101 √

6.2 Textile organizing procedures of 
the CSSD should developed

37 22 23 82 ×
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(2) The CSSD textile organizing procedures was improved. During the problem investigation, it was found that the 
CSSD’s current textile organizing procedures did not include the inspection of foreign objects, resulting in 
occasional complaints of foreign objects being found in dressings. Therefore, the CSSD improved the textile 
organizing procedures according to relevant guidelines, and relevant training was provided for the CSSD workers 
and nurses. The CSSD packaging personnel were required to organize the dressings in strict accordance with the 
standard operating procedures for textile organizing, and a two-person verification approach to check was adopted.

Statistical Analysis
SPSS 20.0 was used for data analysis. The Chi-square test was performed with the enumeration data for the two groups. 
A statistical significant difference was identified by P < 0.05.

Results
The Incidence Rates of Foreign Objects Before and After the Implementation of the 
QCC Activities
Table 5 and Table 6 show that the incidence of foreign objects remaining in contaminated textiles decreased from 7.1% to 
0.96% (χ2 = 78.348, P < 0.001). The incidence of foreign objects remaining in contaminated instrument packages 
decreased from 0.27% to 0.04% (χ2 = 20.195, P < 0.001). The incidence of foreign objects remaining in the clean textiles 
decreased from 2.91% to 0.21% (χ2 = 48.678, P < 0.001). The incidence of complaints for foreign objects remaining in 
sterile packages reprocessed by the CSSD decreased from 41.69% to 0 (χ2 = 52.668, P < 0.001). Satisfaction among 
operating room and CSSD staff was significantly improved.

Sense of Responsibility, Ability to Use the QCC, Enthusiasm, Communication and 
Coordinational Skills, and Self-Confidence of the QCC Members
The Sense of responsibility, ability to use the QCC, enthusiasm, communication and coordinational skills, and self- 
confidence of the QCC members before and after implementation of the QCC activities is shown in Figure 2.

Table 5 The Incidence Rates of Foreign Objects Before and After the Implementation of the Quality Control Circle Activities

Time period The incidence rate of 
foreign objects 
remaining in 
contaminated textiles

The incidence rate of 
foreign objects remaining 
in contaminated 
instrument packages

The incidence rate 
of foreign objects 
remaining in clean 
textiles

The incidence rate of 
complaints for foreign 
objects remaining in 
sterile packages

Before 

implementation of the 
quality control circle 

activities

7.1% 0.27% 2.91% 41.69%

After implementation 

of the quality control 
circle activities

0.96% 0.04% 0.21% 0

χ2 78.348 20.195 48.678 52.668

P <0.001 <0.001 <0.001 <0.001

95% 

confidence 

interval

Upper 

limit

<0.001 <0.001 <0.001 <0.001

Lower 

limit

<0.001 <0.001 <0.001 <0.001
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It can be seen from Figure 2 that the circle members’ sense of responsibility, ability to use the quality control circle, 
communication and coordination skills, and self-confidence, were improved to varying degrees after the implementation 
of the QCC activities. In particular, the circle members’ sense of responsibility, ability to use the quality control circle, 
and communication and coordination ability, were significantly improved.

Continuous Monitoring
The results of continuous monitoring after completion of the study are shown in Table 7.

Table 6 Satisfaction Among Operation Room and CSSD Staff

Time period The number of the 
operating room staff

Satisfaction among 
operating room staff

The number of 
the CSSD staff

Satisfaction among 
CSSD staff

Before implementation of the 

quality control circle activities

67 42% 41 74%

After implementation of the quality 

control circle activities

157 100% 55 100%

χ2 81.690 29.885

P <0.001 <0.001

95% confidence interval Upper limit <0.001 <0.001

Lower limit <0.001 <0.001

Figure 2 Sense of responsibility, ability to use the quality control circle, enthusiasm, communication and coordinational skills, and self-confidence of the quality control circle 
members.
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Discussion
Improvement of Hospital Management Quality
In this study, quality control systems for foreign objects remaining in sterile packages were created through the 
implementation of the task-oriented QCC. The results of the experimental group were better than those of the control 
group (P < 0.001). The incidence of foreign objects remaining in sterile packages significantly decreased in this study. 
This can provide strong support for the improvement of the overall quality management system of the hospital. The more 
appropriate workflows and standard operating procedures were created based on cross-departmental collaboration to 
ensure the quality control for all steps of the work procedures. This can reduce the incidences of surgical site infections 
and medical disputes and improve the management efficiency of the hospital. In terms of patient safety, the reduction of 
incidence of foreign objects remaining in sterile packages could help reduce the risks of infections and surgical accidents, 
thereby building patient trust and increasing patient satisfaction with the hospital. This quality-oriented management 
model can improve the overall quality of hospital services and is reproducible in other healthcare institutions. This can 
help healthcare institutions improve management quality continuously, thereby ensuring patient safety.

Improvement of CSSD Management System
The implementation of the task-oriented QCC activities built a new quality control system within the CSSD, clarified the 
work responsibilities and criteria of the CSSD staff at each job position, created appropriate standard operating 
procedures, optimized work flows, improved the work efficiency of the CSSD staff, and improved the quality of medical 
device disinfection. This could lay a foundation for continuous improvement of future CSSD work.

Improvement of Problem-Solving Skills
The task-oriented QCC activities improved the ability of hospital staff to use research to solve clinical practical problems. 
In the quality control circle activities, the awareness of staff to find problems was gradually improved, and the ability to 
comprehensively analyze problems was gradually enhanced. Through the cooperation between the circle members, all 
the circle members participated in building quality control system. Their knowledge and skills in evidence selection and 
use, data collection, statistical analysis and research were improved to varying degrees. The research made clinical 
nursing work more closely combined with research, promoting the output of research results.

Improvement of Packaging Quality Based on QCC and Cross-Departmental 
Collaboration
The studies by Blackmore et al1 and Liu et al3 have shown that the incidence of packaging quality defects can be 
effectively reduced by optimizing the work procedures and improving the quality awareness of staff. The studies by Su 
et al8 and Yu39 have shown that QCCs can be used to improve the quality of packaging in the CSSD. The studies focus 
on the internal management of the CSSD,6,8,40 lacking systematic and multi-disciplinary collaboration. Our study 

Table 7 The Incidence Rates of Foreign Objects During January 2024 to June 2024 (Continuous Monitoring)

Time period The incidence rate of 
foreign objects 
remaining in 
contaminated textiles

The incidence rate of foreign 
objects remaining in 
contaminated instrument 
packages

The incidence rate of 
foreign objects 
remaining in clean 
textiles

The incidence rate of 
complaints for foreign 
objects remaining in sterile 
packages

January 2024 0.91% 0.17% 0.40% 0.31%
February 2024 0.74% 0.20% 0.32% 0.25%

March 2024 0.82% 0.24% 0.43% 0.47%

April 2024 0.77% 0.21% 0.51% 0.33%
May 2024 1.10% 0.23% 0.66% 0.50%

June 2024 0.80% 0.15% 0.42% 0.36%
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implemented management across the CSSD, operating room, Laundry Department and Logistics Department, to achieve 
more comprehensive quality control. Our study provided detailed descriptions for quality management measures.

Improvement of Sterile Package Quality Management Supported by Multi-Disciplinary 
Collaboration and Process Quality Control
This study innovatively applied the task-oriented QCC and cross-departmental collaboration to achieve systematic 
control for foreign objects remaining in sterile packages. The main contributions of this study are as follows: (1) 
Innovation in methodology. The management mode based on the task-oriented QCC increased scientific rigor and 
effectiveness; (2) Process quality control system. The process management across the Laundry Department, the CSSD 
and operating room was implement to ensure the quality of every step; (3) Improvement of healthcare quality and safety. 
In this study, the incidence of foreign objects remaining in sterile packages significantly decreased and satisfaction 
among operating room staff increased. This can provide a new quality control method for management of nosocomial 
infections.

Improvement of Hospital Management and Staff Training Supported by 
Multi-Disciplinary Collaboration and Process Quality Control
This study provides a new idea for the quality management policy of the hospital and promotes the hospital management 
to pay more attention to cross-departmental collaboration and process quality control. This study encourages the hospital 
to pay more attention to systematic and multi-disciplinary collaboration for formulating future quality management 
policies, especially in the quality control in sterile supply and nosocomial infection management. In addition, this study 
provides a practical basis for hospitals to add more training content concerning multi-disciplinary collaboration and 
quality control to staff training, further strengthening the sense of responsibility and professionalism of hospital staff in 
quality management. The results of this study provide a useful reference for the CSSDs around the world. Hospitals with 
sufficient resources can fully implement cross-departmental collaboration, while hospitals with limited resources can start 
from key steps, such as optimizing the cleaning, disinfection and packaging processes for surgical instruments. The 
quality management can be improved through teamwork, process optimization and staff training.

Continuous Monitoring After Completion of the Study
This study achieved significant short-term success. The CSSD and relevant departments continued to follow the standard 
operating procedures and provided continuous quality management training for relevant personnel after the completion of 
this study. We conducted continuous monitoring of relevant indicators (the incidence of foreign objects remaining in 
contaminated textiles, the incidence of foreign objects remaining in contaminated instrument packages, the incidence of 
foreign objects remaining in the clean textiles, and the incidence of complaints for foreign objects remaining in sterile 
packages reprocessed by the CSSD). The incidences remained low, achieving continuous improvement.

Limitations
Despite the remarkable results, this study still has some limitations. First, the research time of this study was short. The 
duration of the intervention in this study was 1 month. Significant improvements have been observed, but the effects of 
long-term sustainability were not assessed. Second, this was a single-center study. The limitations on the external validity 
might exist. Third, there are few standardized evaluation systems for the quality control of foreign body remaining in 
sterile packages worldwide. This might lead to difficulties in comparison of research data. Fourth, confounding variables 
might exist.

The following measures can be taken to address the limitations: (1) Extension of the study period. The study period 
should be extended to more than 2 years to observe the stability of the intervention effect over the long term. (2) 
Extension of the scope of the study. The study method should be popularized in different hospitals to verify its 
applicability in different healthcare settings. (3) Creation of a standardized evaluation system. The hospital should 
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cooperate with relevant academic institutions or quality control organizations to develop more authoritative monitoring 
criteria for foreign objects remaining in sterile packages, so as to facilitate comparison between different studies.

Directions for Future Research
Sterile item packaging is one of the key steps of the CSSD work. With the development of science and technology, 
artificial intelligence and digital management may be applied in the quality control of sterile packages. For example, 
computer vision technology can be used to automatically detect foreign objects remaining in sterile packages. This can 
improve the accuracy and efficiency of the detection. The cross-departmental collaboration can be optimized to refine the 
roles and responsibilities of each department in the quality control system for sterile packages. This can improve the 
efficiency of collaboration.

Conclusions
In this study, a quality control system for foreign objects remaining in sterile packages was built through the task-oriented 
QCC and was successfully implemented in the CSSD. The incidence of foreign objects remaining in sterile packages 
decreased from 41.69% to 0%. The incidence of foreign objects remaining in contaminated textiles, the incidence of 
foreign objects remaining in contaminated instrument packages, the incidence of foreign objects remaining in the clean 
textiles, and the incidence of complaints for foreign objects remaining in sterile packages reprocessed by the CSSD also 
decreased significantly. This shows that the task-oriented QCC can effectively optimize the quality management process, 
promote cross-departmental collaboration, improve the quality management awareness of employees, and ensure health 
care quality.

The results of this study are consistent with quality management theories, such as Total Quality Management (TQM) 
and Lean Six Sigma. TQM emphasizes full participation and continuous improvement. Our study strengthened the 
collaboration between the CSSD, operating room, Laundry Department and the Logistics Department by the implemen-
tation of the task-oriented QCC. The process quality management was implemented to achieve continuous optimization. 
Lean Six Sigma focuses on reducing variations and optimizing processes. In this study, standard operating procedures 
were created and continuous quality monitoring was conducted, thereby effectively reducing the incidence of quality 
defects of sterile packages and improving the overall work efficiency.40 This shows that the task-oriented QCC is suitable 
to the existing quality management framework and can provide a more flexible and adaptable implementation path. It is 
particularly suitable for cross-department collaboration within a hospital.

This study not only focused on the quality improvement in a single department, but it also extended the task-oriented 
QCC to multi-disciplinary collaboration to achieve cross-departmental management. This can ensure quality control 
throughout the entire supply chain for sterile items. Compared with previous studies on CSSD management that focused 
on equipment improvement or optimization of a single department, this study innovatively adopted a systematic 
management method to integrate cross-departmental resources and build a process tracking and control mechanism. 
This can achieve more refined quality management.

The success of this study provides a feasible quality improvement model for other hospitals, especially for healthcare 
institutions hoping to optimize the CSSD management and reduce the incidence of foreign objects remaining in sterile 
packages.41
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