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AIM: Total hip arthroplasty (THA) is a well-established procedure for treating various hip joint diseases. However, postoperative compli-
cations and negative outcomes can affect patient recovery and satisfaction. Conventional perioperative interventions have demonstrated
limited effectiveness in addressing these challenges. This study aimed to evaluate the effectiveness of a Six Sigma-based intervention
model in patients undergoing THA, with a focus on improving postoperative outcomes, reducing complications, and enhancing patient
satisfaction.

METHODS: A retrospective study was conducted at a single center, including 155 patients who underwent THA between February 2024
to February 2025. Patients were allocated to either a control group (n = 78), which received standard perioperative care, or an experimen-
tal group (n = 77), which received Six Sigma-based perioperative care. The intervention included preoperative education, postoperative
rehabilitation guidance, and improved communication between healthcare providers and patients. Primary outcomes included postop-
erative complications, length of hospital stay, pain levels (visual analog scale (VAS)), hip joint function (Harris Hip Score), functional
independence measure (FIM), kinesiophobia (Tampa Scale for Kinesiophobia-11 (TSK-11)), and mental health status (self-rating anxiety
scale (SAS), self-rating depression scale (SDS)). Patient satisfaction was evaluated using a custom questionnaire.

RESULTS: No significant differences were observed between the two groups regarding demographic characteristics, American Society
of Anesthesiologists (ASA) classification, surgery duration, or intraoperative blood loss (p > 0.05). The experimental group experi-
enced significantly shorter hospital stays and earlier postoperative ambulation (p < 0.001). At 8 days postoperatively, the experimental
group demonstrated significantly higher Harris and FIM scores, and lower TSK-11 scores compared to the control group. Additionally,
the experimental group had significantly higher activities of daily living (ADL) and World Health Organization Quality of Life-BREF
(WHOQOL-BREF) scale, and significantly lower SAS and SDS scores (p < 0.05). Pain scores (VAS) at 48 hours postoperatively were
significantly lower in the experimental group (p < 0.001). Patient satisfaction was also significantly higher in the experimental group
compared to the control group (p < 0.001).

CONCLUSIONS: The Six Sigma-based perioperative intervention significantly improved clinical outcomes in THA patients by reducing
recovery time, enhancing functional recovery, and improving psychological well-being and patient satisfaction. This model represents
an effective approach for optimizing perioperative care in patients undergoing THA.
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tions treated has also widened, now encompassing not only
osteoarthritis but also femoral head necrosis, hip fractures,
rheumatoid arthritis, ankylosing spondylitis, and other hip
pathologies [5,6]. Despite these advances, postoperative
complications and adverse reactions remain significant bar-

Introduction

Total hip arthroplasty (THA) is a widely utilized surgical

technique for the treatment of various hip disorders [1,2].
By implanting a prosthetic device to replace the diseased
hip joint, THA restores normal joint function, significantly
improving patients’ quality of life [3]. With the global ag-
ing population and an increasing incidence of hip diseases
among younger individuals, the indications for THA have
expanded beyond the original age group of 60—75 years to
a broader patient population [4]. The spectrum of condi-
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riers to optimal recovery following THA.

Common postoperative complications of THA include
wound infection, prosthetic loosening or displacement,
deep vein thrombosis (DVT), and restricted joint mobility
[7,8]. These complications can impede recovery, dimin-
ish long-term quality of life, and increase the risk of revi-
sion surgery. Additionally, since most THA patients are el-
derly, their declining physiological functions and weakened
immune systems further exacerbate the risk of postopera-
tive complications [9]. Therefore, optimizing perioperative
management to reduce postoperative adverse reactions and
improve recovery outcomes remains a critical challenge in
THA care.
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Traditional perioperative care interventions typically in-
clude environmental management, health education, pos-
ture care, complication prevention, and dietary guidance
[10—12]. While these measures can help alleviate postop-
erative symptoms and promote recovery to some extent,
their effectiveness is often limited, particularly when ad-
dressing individualized patient needs and variations in re-
covery. The limitations of conventional care models be-
come more apparent in these contexts. Patients may ex-
perience anxiety, depression, and other psychological is-
sues after surgery, and inadequate communication between
healthcare providers and patients can lead to suboptimal
care outcomes and lower patient satisfaction. These chal-
lenges highlight the need for more effective intervention
strategies to optimize the postoperative recovery experience
for patients.

In recent years, the Six Sigma (6Sigma) theory has emerged
as an advanced quality management tool with significant
potential for application in healthcare field [13]. Originat-
ing in industry and proposed by Bill in 1986, Six Sigma
aims to identify and eliminate defects and variations in pro-
cesses through five systematic steps: Define, Measure, An-
alyze, Improve, and Control (DMAIC), thereby improving
the quality of services and products [14]. The successful
application of this theory in industrial production and man-
agement has led to its gradual introduction in healthcare
to enhance medical quality and optimize patient manage-
ment processes. Six Sigma has already achieved remark-
able results in clinical practices such as operating room
management, nursing quality control, and health education
[15,16]. Six Sigma theory emphasizes data-driven, patient-
centered approaches and uses scientifically rigorous meth-
ods to solve clinical problems, characterized by strong sys-
temization and high accuracy [17]. Therefore, applying Six
Sigma theory to perioperative nursing interventions in THA
may provide new opportunities for improving nursing qual-
ity, reducing postoperative complications, and enhancing
patient recovery outcomes.

This study aims to explore a perioperative intervention
model for THA based on Six Sigma theory. By optimizing
the traditional intervention model, the goal is to establish a
more scientific, rational, and personalized nursing process
that comprehensively enhances postoperative recovery out-
comes and quality of life for patients. The study follows
the five steps of Six Sigma theory: Define, Measure, Ana-
lyze, Improve, and Control. First, patient needs are defined,
with particular focus on the differences in psychological
and physiological needs after surgery. Next, through inter-
views and data analysis, the study identifies the deficien-
cies in current nursing practices. Subsequently, reasonable
improvement plans are developed to address these deficien-
cies. Finally, continuous monitoring and control ensure the
stability and ongoing improvement of the intervention’s ef-
fectiveness.
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To verify the practical effectiveness of the Six Sigma inter-
vention model, dividing THA patients to either an experi-
mental group or a control group. The experimental group
will receive perioperative nursing interventions based on
Six Sigma theory, while the control group will receive con-
ventional nursing care. By comparing clinical indicators
such as postoperative pain, functional recovery, psycholog-
ical state, and quality of life between the two groups, the
study aims to evaluate the application value of Six Sigma
theory in improving postoperative recovery for THA pa-
tients.

Through systematic, data-driven nursing interventions, the
model will address the personalized needs of patients, max-
imize their satisfaction with nursing care, and provide sci-
entific evidence and clinical practice support for the future
improvement of perioperative management in THA.

Materials and Methods
General Information

This single-center retrospective study included 155 pa-
tients who underwent hip arthroplasty at the Fourth Hos-
pital of Hebei Medical University between February 2024
and February 2025. Patients were divided into two groups
based on the type of perioperative care they received. Dur-
ing the initial period, patients receiving conventional peri-
operative care were assigned to the control group. Subse-
quently, our hospital implemented perioperative interven-
tions based on the Six Sigma model, and patients who re-
ceived this new model of care were assigned to the exper-
imental group. Retrospectively, 78 patients were assigned
to the control group and 77 to the experimental group. All
participants provided written informed. The study was con-
ducted in accordance with the ethical guidelines outlined in
the Declaration of Helsinki and received approval from the
Ethics Committee of the Fourth Hospital of Hebei Medical
University (No. 2024KY255).

The inclusion criteria were the following: (1) patients were
diagnosed based on comprehensive clinical symptoms and
diagnostic tests, with consent from both the patient and their
family for hip arthroplasty; (2) patients were able to tolerate
anesthesia; (3) patients had normal limb muscle strength;
(4) preoperative ultrasound confirmed normal lower limb
blood flow; (5) patients were in a normal mental state and
able to communicate effectively with medical staff; and (6)
only patients with a hospital stay longer than 8 days.

The exclusion criteria were: (1) presence of neurological
disorders leading to limb mobility impairment or hemiple-
gia due to nerve function deficits; (2) severe damage or in-
fection of the heart, lungs, liver, or kidneys; (3) presence of
malignant tumors; (4) patients with coagulation disorders;
(5) patients with osteoporosis; (6) patients with immune
system disorders; (7) patients who had recently undergone
or were undergoing other major surgical procedures; and
(8) patients with recent use of antithrombotic drugs.
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Intervention Methods

Control Group Intervention Methods

The control group received care according to a conventional
intervention protocol, as detailed below:

(1) Environmental care: the ward environment was main-
tained by regularly disinfecting and ventilating the area.
Special attention was paid to anti-slip measures in activ-
ity areas. Patients were assigned hardboard beds whenever
possible.

(2) Health education: patients were provided with informa-
tion regarding their disease, surgery, and postoperative re-
habilitation precautions to enhance their understanding of
the disease and nursing care.

(3) Positioning care: postoperatively, patients were in-
structed to elevate the affected limb by approximately 20° to
promote venous blood return. Patients were guided to per-
form foot, ankle, and knee movements while in bed. Mus-
cle massages were conducted 3-5 times a day, each session
lasting about 15 minutes.

(4) Complication care: postoperative monitoring included
assessment of limb blood flow, with particular attention to
swelling and pain. Medications such as heparin or aspirin
were administered as needed. For patients diagnosed with
venous thromboembolism, bed rest was advised, limb mas-
sage was strictly prohibited, and emergency treatment pro-
tocols were prepared.

(5) Dietary guidance: the dietary approach involved a grad-
ual transition from liquid to semi-liquid food and then to a
regular diet. Patients were advised to consume high-quality
proteins, vitamin supplements, and a low-salt, low-fat diet.
Dietary fiber was included to prevent constipation.

Experimental Group Intervention Methods

The experimental group received an intervention based on
the Six Sigma theory, with the process detailed as follows:
(1) Define: in the definition phase, the issue was consid-
ered from the patient’s perspective, focusing on their needs.
The research topic was defined as “improving the clinical
outcomes of hip arthroplasty patients through a reasonable
perioperative intervention model”. The aim was to explore
scientific, rational, and efficient intervention methods for
THA patients during the perioperative period. A multi-
disciplinary perioperative intervention team was formed,
consisting of three experienced physicians and 8 nurses.
The team received training on disease knowledge and THA
surgery, focusing on both preoperative and postoperative
interventions. This training ensured the professionalism of
the basic operations when conducting clinical work.

(2) Measure: due to the advanced age and limited health
knowledge of many patients, traditional questionnaires
were deemed less effective. Instead, patient interviews
were conducted to assess their needs. The results showed
that most patients experienced emotions such as fear and
anxiety, and expressed a desire for more detailed care and
nursing, detailed postoperative rehabilitation guidance, and

a kinder and friendlier communication attitude from medi-
cal staff.

(3) Analyze: analysis of the interview data identified two
key factors influencing THA outcomes: psychological and
physiological. Psychological: patients demonstrated lim-
ited understanding of the surgical procedure, insufficient
communication with medical staff, concerns regarding sur-
gical outcomes, and fear of postoperative complications,
leading to negative psychological states. Additionally,
the communication between doctors and patients was of-
ten brief and impersonal, failing to address higher-level
psychological needs such as love, belonging, and respect.
Physiological: patients expressed a need for more detailed
care, nursing, and specific guidance on postoperative reha-
bilitation to better understand medical instructions and im-
prove recovery outcomes.

(4) Improve: targeted optimizations were implemented
based on the analysis. Personnel training was prioritized
to improve healthcare staff’s communication skills and at-
titudes, with the introduction of incentive and accountabil-
ity measures. Specific interventions included: preoperative
health education using images and videos to enhance patient
understanding of the disease and surgery; comprehensive
assessment of patient information to increase the frequency
and quality of communication; postoperative care, involv-
ing positioning and complications was provided through
one-to-two specialized guidance, with nurses demonstrat-
ing the correct rehabilitation exercises, allowing patients to
observe and practice, thus improving adherence to medical
instructions.

(5) Control: in the Six Sigma theory, the control phase is
critical for reducing operating costs and ensuring long-term
quality improvement. Continuous monitoring for problems
and implementation of solutions ensured ongoing enhance-
ment of service quality. The intervention duration for both
groups was 8 days.

Observation Indicators

Postoperative comparisons: the two groups were compared
with respect to the occurrence of postoperative infectious
complications, urine output, length of hospital stay, and
time to first ambulation.

Functional and recovery assessments: assessments were
conducted preoperatively and at 8 days postoperatively and
included the following:

- Harris hip function score [18]: this scale evaluates four
dimensions: function, pain, deformity, and range of mo-
tion. Scores range from 0 to 100, with higher scores in-
dicating better hip function recovery.

- Functional independence measure (FIM) [19]: this scale
assesses self-care, control, mobility, and social cogni-
tion, consisting of 18 items. Total scores range from 18
to 126, with higher scores indicating greater functional
independence.

- Tampa Scale for Kinesiophobia-11 (TSK-11) [20]: this
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scale measures the severity of kinesiophobia (fear of
movement), with a maximum score of 44. Higher scores
indicate more severe fear symptoms.

Pain and Emotional Assessments:

- Visual analog scale (VAS) [21]: pain intensity was as-
sessed at 24 and 48 hours postoperatively using the VAS,
which ranges from 0 to 10. Higher scores indicate more
severe pain.

- Self-rating depression scale (SDS) [22] and self-rating
anxiety scale (SAS) [23]: these scales assess patients’
negative emotional status. Both scales include 20 items,
each rated on a 4-point scale (1-4), with higher total
scores indicating more severe anxiety or depression.

- Activities of daily living (ADL) scale [24]: this scale
measures the ability to perform basic daily activities,
with a total score of 100. Higher scores indicate greater
independence in daily activities.

- World Health Organization Quality of Life-BREF
(WHOQOL-BREF) scale [25]: this scale evaluates over-
all health and well-being, including physical health, psy-
chological health, social relationships, and environmen-
tal factors, with a total score of 100. Higher scores indi-
cate better quality of life.

Patient Satisfaction: patient satisfaction was evaluated us-
ing a self-designed rehabilitation satisfaction questionnaire
that was specifically developed for this study to assess pa-
tients’ perceptions of postoperative recovery care. The
questionnaire consisted of 28 items, designed based on lit-
erature review and consultation with clinical rehabilitation
experts, to ensure both content validity and practical appli-
cability.

The items were categorized into the following four dimen-
sions:

Medical and nursing care (8 items)-including staff respon-
siveness, professionalism, and communication.

Physical rehabilitation support (7 items)-covering pain
management, physical therapy effectiveness, and rehabil-
itation equipment.

Emotional and psychological support (6 items)-including
patient encouragement, anxiety management, and mental
well-being support.

Environment and facilities (7 items)-including ward clean-
liness, environment comfort, and facility convenience.
Each item was rated on a 4-point Likert scale: 1 = very
dissatisfied, 2 = somewhat satisfied, 3 = satisfied, 4 = very
satisfied.

The questionnaire was administered 2 months after surgery,
and the total satisfaction score was calculated as: (Actual
Score/Maximum Total Score) x 100%.

Statistical Analysis

Data were analyzed using SPSS version 27.0 (IBM Corp.,
Armonk, NY, USA). Categorical variables were analyzed
using the x? test and are presented as [n (%)]. Continuous
variables were compared between groups using the #-test.
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The Kolmogorov—Smirnov (K—S) test was used to assess
the normality of the data. For data that conforms to normal
distribution, data are presented as mean + standard devi-
ation (SD). A p-value < 0.05 was considered statistically
significant.

Results
Analysis of Patient General Information

In the control group, there were 41 males and 37 females. A
total of 71 cases underwent unilateral hip arthroplasty, and
7 cases underwent bilateral hip arthroplasty. According to
the American Society of Anesthesiologists (ASA) classifi-
cation, 38 patients were classified as ASA I and 40 as ASA
II. In the experimental group, there were 42 males and 35
females; 69 patients underwent unilateral hip arthroplasty,
and 8 underwent bilateral hip arthroplasty. According to
the ASA classification, 37 patients were classified as ASA
I and 40 as ASA II. The surgery duration for the control
group was 0.79 £ 0.08 hours, while for the experimental
group it was 0.80 £ 0.11 hours. The intraoperative blood
loss for the control group was 268.76 & 15.26 mL, and for
the experimental group it was 267.69 £+ 15.93 mL. There
were no statistically significant differences in the general
data between the two groups (p > 0.05), allowing for com-
parison and analysis (Table 1).

Comparison of Functional Recovery Between the Two
Groups

There were no statistically significant differences between
the two groups regarding postoperative infection compli-
cations and urine output (p > 0.05). The experimental
group had a significantly shorter hospital stay and a shorter
time to first ambulation compared to the control group (p
< 0.001). Preoperatively, there were no significant differ-
ences between the two groups in Harris scores, FIM scores,
and TSK-11 scores (p > 0.05). However, at 8 days post-
operatively, both Harris and FIM scores were significantly
higher, and TSK-11 scores were significantly lower than
preoperative levels in both groups. Furthermore, at 8 days
postoperatively, the experimental group demonstrated sig-
nificantly higher Harris and FIM scores and significantly
lower TSK-11 scores compared to the control group (p <
0.001) (Table 2).

Comparison of VAS, ADL, SAS, SDS, WHOQOL-BREF,
and Patient Satisfaction Between the Two Groups

There were no statistically significant differences in VAS
scores between the two groups at 24 hours postoperatively
(» > 0.05). Additionally, at 48 hours, the experimen-
tal group exhibited significantly lower VAS scores than
the control group (p < 0.001). Preoperatively, no statisti-
cally significant differences were observed between the two
groups in ADL, SAS, SDS, and WHOQOL-BREF scores (p
> 0.05). Furthermore, at 8 days postoperatively, the experi-
mental group had significantly higher ADL and WHOQOL-
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Table 1. General information of patients.

Control group Experimental group

X2/t

Factors p
(n=178) (n=177)
Gender (n/%)
Male 41 (52.56) 42 (54.55)
0.061  0.805
Female 37 (47.44) 35(45.45)
Age (years) 61.89 +4.01 61.00 £ 3.90 1.403  0.163
Replacement type (n/%)
Unilateral hip replacement 71 (91.03) 69 (89.61)
. . 0.089  0.766
Bilateral hip replacement 7(8.97) 8(10.39)
ASA classification (n/%)
I 38 (48.72) 37 (48.05)
0.007  0.934
I 40 (51.28) 40 (51.95)
Duration of surgery (h) 0.79 £+ 0.08 0.80 +0.11 0.648  0.518
Intraoperative blood loss (mL)  268.76 + 15.26 267.69 £+ 15.93 0.428  0.669
ASA, American Society of Anesthesiologists.
Table 2. Comparison of functional recovery between the two groups.
Control group Experimental group 5
Factors X/t )4
(n=178) n=177)
With or without complications (n/%)
With complications 6 (7.69) 5(6.49)
. . 0.084 0.771
Without complications 72 (92.31) 72 (93.51)
Urine output (mL) 151.67 + 18.32 151.28 4+ 16.49 0.139 0.889
Length of stay (days) 1123 £ 1.15 9.57 £ 1.00 9.591 <0.001
Time to first ambulation (days) 2.09 £0.18 145+ 0.16 23.720  <0.001
Preoperative Harris score 66.77 £ 6.66 65.67 £ 6.45 1.047 0.297
Postoperative 8-day Harris score 78.99 +£7.93 86.70 £+ 8.26 5.931 <0.001
Preoperative FIM score 63.44 £+ 5.98 62.54 £ 6.08 0.927 0.355
Postoperative 8-day FIM score 87.78 £ 8.88 98.65 £ 9.54 7.347 <0.001
Preoperative TSK-11 score 35.67 £3.81 3491 £3.54 1.292 0.198
Postoperative 8-day TSK-11 score 22.33 +£2.38 18.54 £ 1.77 11.250  <0.001

FIM, functional independence measure; TSK-11, Tampa Scale for Kinesiophobia-11.

BREF scores and significantly lower SAS and SDS scores
than the control group (p < 0.001). In addition, the pa-
tient satisfaction was significantly higher in the experimen-
tal group than in the control group (p < 0.001) (Table 3).

Discussion

In this study, we explored the effects of applying Six Sigma
(6Sigma) theory to perioperative intervention in THA. The
experimental group received an intervention model based
on Six Sigma theory, while the control group followed the
conventional nursing model. By comparing clinical out-
comes between the two groups, we derived the following
findings and discussion.

First, patients in the experimental group demonstrated sig-
nificantly better functional recovery compared to the con-
trol group. At 8 days postoperatively, the Harris Hip Scores
and FIM scores were significantly higher in the experimen-
tal group, while the TSK-11 scores were significantly lower
(p < 0.05). These results suggest that the Six Sigma-based
intervention not only accelerated hip joint functional recov-

ery but also effectively reduced patients’ fear of postopera-
tive activities. This is consistent with findings reported by
Wang et al. [26], who found that personalized nursing plans
can effectively improve postoperative functional outcomes.
In this study, the implementation of a dedicated nursing ap-
proach with clearly defined responsibilities enabled more
detailed guidance on postoperative positioning, complica-
tion care, and rehabilitation training, thereby significantly
enhancing recovery.

Regarding pain management, the VAS scores at 48 hours
postoperatively were significantly lower of patients in the
experimental group compared to the control group (p <
0.001), indicating superior pain control with the Six Sigma
intervention. This aligns with Li ef al. [27], who demon-
strated that enhanced pain management strategies such as
postoperative health education and communication skills
training, improve early postoperative pain outcomes. These
findings validate the importance of the “improvement”
phase in Six Sigma theory, where optimization of nursing
processes effectively alleviates patients’ pain experiences.
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Table 3. Comparison of VAS, ADL, SAS, SDS, WHOQOL-BREF, and patient satisfaction between the two groups.

Control group

Experimental group

Factors p
(n=178) n=177)

Postoperative 24-h VAS Score 3.67 £ 0.90 3.47 +0.88 1.382 0.169
Postoperative 48-h VAS Score 2.57 +£0.57 2.14 £0.51 4.984 <0.001
Preoperative ADL Score 64.56 £ 5.60 65.79 +3.98 1.570 0.118
Postoperative 8-day ADL Score 78.26 £ 4.61 87.73 £5.16 12.052  <0.001
Preoperative SAS score 5723 £5.25 56.33 £4.53 1.148 0.253
Postoperative 8-day SAS score 38.14 £3.51 30.20 £ 3.13 14.856  <0.001
Preoperative SDS score 59.16 £ 7.07 58.16 + 6.40 0.922 0.358
Postoperative 8-day SDS score 40.21 £4.04 3549 £3.15 8.113 <0.001
Preoperative WHOQOL-BREF score 38.69 £ 5.15 39.16 £5.27 0.562 0.575
Postoperative 8-day WHOQOL-BREF score ~ 55.23 + 6.78 74.33 £ 7.34 16.806  <0.001
Patient satisfaction 91.34 + 5.60 97.77 £ 6.12 6.826 <0.001

VAS, visual analog scale; ADL, activities of daily living; SAS, self-rating anxiety scale; SDS, self-rating
depression scale; WHOQOL-BREF, World Health Organization Quality of Life-BREF.

Furthermore, patients in the experimental group showed
significant improvements in quality of life and psychologi-
cal state. At 8 days postoperatively, ADL and WHOQOL-
BREF scores were significantly higher, while the SAS and
SDS scores were significantly lower compared to the con-
trol group (p < 0.001). This indicates that the Six Sigma
intervention not only enhanced physical recovery but also
achieved notable progress in mental health. These re-
sults corroborate those of Li et al. [28], who highlighted
the positive impact of comprehensive nursing interventions
on patients’ psychological states. Through detailed psy-
chological care, personalized communication, and atten-
tion, anxiety and depression of patients in the experimen-
tal group were significantly alleviated, contributing to im-
proved overall quality of life.

Finally, patient satisfaction was significantly higher in the
experimental group than in the control group (p < 0.001),
reflecting the unique advantages of the Six Sigma theory in
enhancing patient-centered care. During the phases of def-
inition, measurement, analysis, and improvement, the re-
search team conducted interviews to thoroughly understand
individual needs and developed personalized care plans
based on those needs. The data indicate that the Six Sigma
approach notably improved doctor-patient communication,
enhanced care quality, and reduced negative emotional ex-
perience, ultimately increasing overall patient satisfaction.

Conclusions

In conclusion, this study demonstrates the significant ad-
vantages of the Six Sigma-based intervention model in the
perioperative management of THA surgery. By systemati-
cally implementing the phases of definition, measurement,
analysis, improvement, and control, the Six Sigma inter-
vention model effectively improves patients’ functional re-
covery, pain management, and psychological well-being,
thereby significantly improving quality of life and patient
satisfaction. Compared to traditional care models, this

1062 Ann. Ital. Chir, 96, 8, 2025

intervention shows superior clinical outcomes and holds
broad application prospects. Future research should explore
its use in other types of surgeries and further validate its ef-
fectiveness across different patient populations.

Availability of Data and Materials

The data analyzed are available from the corresponding au-
thor upon reasonable request.

Author Contributions

XG drafted the manuscript. XG and JG designed the re-
search study. XG and JG performed the research. XG ana-
lyzed the data. Both authors have been involved in revising
it critically for important intellectual content. Both authors
gave final approval of the version to be published. Both
authors have participated sufficiently in the work to take
public responsibility for appropriate portions of the content
and agreed to be accountable for all aspects of the work in
ensuring that questions related to its accuracy or integrity.

Ethics Approval and Consent to Participate

This study was approved by the Ethics Committee of
the Fourth Hospital of Hebei Medical University (NO.
2024KY255). All procedures utilized in this study ad-
hered to the ethical principles outlined in the Declaration
of Helsinki. All participants provided written informed.

Acknowledgment

Not applicable.

Funding

This research was funded by Hebei Provincial Medical Sci-
ence Research Project Program of Hebei Provincial Health
Commission (Exploring the value of six sigma theory in
the perioperative period of hip arthroplasty), grant No.
20252290.



Jing Guo, et al.

Conflict of Interest

The authors declare no conflict of interest.

References

(1]

[10]

[11]

[12]

[13]

[14]

Konnyu KJ, Thoma LM, Cao W, Aaron RK, Panagiotou OA, Bhuma
MR, et al. Prehabilitation for Total Knee or Total Hip Arthroplasty:
A Systematic Review. American Journal of Physical Medicine
& Rehabilitation. 2023; 102: 1-10. https://doi.org/10.1097/PHM.
0000000000002006.

Yucuma D, Riquelme I, Avellanal M. Painful Total Hip Arthroplasty:
A Systematic Review and Proposal for an Algorithmic Management
Approach. Pain Physician. 2021; 24: 193-201.

Korfitsen CB, Mikkelsen LR, Mikkelsen ML, Rohde JF, Holm PM,
Tarp S, et al. Hip precautions after posterior-approach total hip
arthroplasty among patients with primary hip osteoarthritis do not
influence early recovery: a systematic review and meta-analysis
of randomized and non-randomized studies with 8,835 patients.
Acta Orthopaedica. 2023; 94: 141-151. https://doi.org/10.2340/
17453674.2023.11958.

Schwartz AM, Farley KX, Guild GN, Bradbury TL, Jr. Projections
and Epidemiology of Revision Hip and Knee Arthroplasty in the
United States to 2030. The Journal of Arthroplasty. 2020; 35: S79—
S85. https://doi.org/10.1016/j.arth.2020.02.030.

Mazur M, Steelman K, Sayeed Z, Chen C, Darwiche H, Little B.
Total Hip Arthroplasty in the Ultrayoung. Arthroplasty Today. 2023;
23: 101181. https://doi.org/10.1016/j.artd.2023.101181.

Kaneuji A, Fukui M, Takahashi E, Sanji Y, Hirata H, Kawahara
N. Hip-sacroiliac joint-spine syndrome in total hip arthroplasty pa-
tients. Scientific Reports. 2024; 14: 3813. https://doi.org/10.1038/
s41598-024-54472-4.

Huang XT, Liu DG, Jia B, Xu YX. Comparisons between Direct An-
terior Approach and Lateral Approach for Primary Total Hip Arthro-
plasty in Postoperative Orthopaedic Complications: A Systematic
Review and Meta-Analysis. Orthopaedic Surgery. 2021; 13: 1707—
1720. https://doi.org/10.1111/0s.13101.

Longo UG, De Salvatore S, Bandini B, Lalli A, Barilla B, Bud-
hiparama NC, et al. Debridement, antibiotics, and implant reten-
tion (DAIR) for the early prosthetic joint infection of total knee
and hip arthroplasties: a systematic review. Journal of ISAKOS:
Joint Disorders & Orthopaedic Sports Medicine. 2024; 9: 62-70.
https://doi.org/10.1016/j.jisako.2023.09.003.

Patel I, Nham F, Zalikha AK, El-Othmani MM. Epidemiology of
total hip arthroplasty: demographics, comorbidities and outcomes.
Arthroplasty (London, England). 2023; 5: 2. https://doi.org/10.1186/
s42836-022-00156-1.

Ji CY, Yang LR. Perioperative nursing care for hip arthroplasty pa-
tients with concomitant hypertension: A minireview. World Journal
of Clinical Cases. 2023; 11: 8440-8446. https://doi.org/10.12998/wj
cc.v11.i36.8440.

Dana F, Sebio-Garcia R, Tena B, Siso6 M, Vega F, Pelaez A, et al.
Perioperative Nursing as the Guiding Thread of a Prehabilitation
Program. Cancers. 2022; 14: 5376. https://doi.org/10.3390/cancer
s14215376.

Yu Z, Jia W, Sun X, Zhang S, Tan J, Feng L. Effect of Roy’s Adap-
tation, Model-based, Perioperative Nursing Service on Patients: A
Clinical Observational Study. Alternative Therapies in Health and
Medicine. 2023; 29: 118-123.

Zou YL, Cao JX, Huang YY, He J, Liu CT, Zhang P, et al. On
building an information-based information seat arrangement system
for pediatrics infusion center through 6-sigma theory. Acta Medica
Mediterranea. 2018; 34: 1847-1850.

Schroeder RG, Linderman K, Liedtke C, Choo AS. Six Sigma: def-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

inition and underlying theory. Journal of Operations Management.
2008; 26: 536-554. https://doi.org/10.1016/j.jom.2007.06.007.

Cooley ME, Biedrzycki B, Brant JM, Hammer MJ, Lally RM,
Tucker S, et al. Translation of Evidence-Based Interventions

Into Oncology Care Settings: An Integrative Review. Cancer
Nursing. 2023; 46: EI110-E121. https://doi.org/10.1097/NCC.
0000000000001109.

Ward ME, Daly A, McNamara M, Garvey S, Teeling SP. A Case
Study of a Whole System Approach to Improvement in an Acute
Hospital Setting. International Journal of Environmental Research
and Public Health. 2022; 19: 1246. https://doi.org/10.3390/ijerph
19031246.

Mason SE, Nicolay CR, Darzi A. The use of Lean and Six Sigma
methodologies in surgery: A systematic review. Surgeon-Journal of
The Royal Colleges of Surgeons of Edinburgh and Ireland. 2015; 13:
91-100. https://doi.org/10.1016/j.surge.2014.08.002.

Harris WH. Traumatic arthritis of the hip after dislocation and ac-
etabular fractures: treatment by mold arthroplasty. An end-result
study using a new method of result evaluation. The Journal of Bone
and Joint Surgery. American Volume. 1969; 51: 737-755.

Furlan JC, Noonan V, Singh A, Fehlings MG. Assessment of disabil-
ity in patients with acute traumatic spinal cord injury: a systematic
review of the literature. Journal of Neurotrauma. 2011; 28: 1413—
1430. https://doi.org/10.1089/neu.2009.1148.

Woby SR, Roach NK, Urmston M, Watson PJ. Psychometric prop-
erties of the TSK-11: a shortened version of the Tampa Scale for
Kinesiophobia. Pain. 2005; 117: 137-144. https://doi.org/10.1016/j.
pain.2005.05.029.

Hayes MH. Experimental development of the graphic rating method.
Psychological Bulletin. 1921; 18: 98-99.

Zung WW. A self-rating depression scale. Archives of General Psy-
chiatry. 1965; 12: 63-70. https://doi.org/10.1001/archpsyc.1965.
01720310065008.

Zung WW. A rating instrument for anxiety disorders. Psychoso-
matics. 1971; 12: 371-379. https://doi.org/10.1016/S0033-3182(71)
71479-0.

Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies
of illness in the aged. the index of adl: a standardized measure of
biological and psychosocial function. JAMA. 1963; 185: 914-919.
https://doi.org/10.1001/jama.1963.03060120024016.

Development of the World Health Organization WHOQOL-
BREF quality of life assessment. The WHOQOL Group. Psy-
chological Medicine. 1998; 28: 551-558. https://doi.org/10.1017/
50033291798006667.

Wang B, Qi F, Wang Y, Zhang J, Li W, Li X. Effectiveness of refined
nursing intervention on postoperative recovery and respiratory func-
tion in lung cancer patients after thoracic surgery. Medicine. 2024;
103: €40209. https://doi.org/10.1097/MD.0000000000040209.

Li S, Zhu X, Zhang L, Huang C, Li D. The effect of pain-education
nursing based on a mind map on postoperative pain score and qual-
ity of life in patients with colorectal cancer. Medicine. 2023; 102:
€33562. https://doi.org/10.1097/MD.0000000000033562.

Li J, Jing X, Xue W, Yang Y, Ma S, Kou X, et al. Effect of sys-
temic rehabilitation nursing intervention on psychological status and
postoperative recovery of laryngeal cancer patients in perioperative
period. Minerva Medica. 2022; 113: 1045-1046. https://doi.org/10.
23736/S0026-4806.20.06847-0.

© 2025 The Author(s).

(0. @

1063 Ann. Ital. Chir, 96, 8, 2025


https://doi.org/10.1097/PHM.0000000000002006
https://doi.org/10.1097/PHM.0000000000002006
https://doi.org/10.2340/17453674.2023.11958
https://doi.org/10.2340/17453674.2023.11958
https://doi.org/10.1016/j.arth.2020.02.030
https://doi.org/10.1016/j.artd.2023.101181
https://doi.org/10.1038/s41598-024-54472-4
https://doi.org/10.1038/s41598-024-54472-4
https://doi.org/10.1111/os.13101
https://doi.org/10.1016/j.jisako.2023.09.003
https://doi.org/10.1186/s42836-022-00156-1
https://doi.org/10.1186/s42836-022-00156-1
https://doi.org/10.12998/wjcc.v11.i36.8440
https://doi.org/10.12998/wjcc.v11.i36.8440
https://doi.org/10.3390/cancers14215376
https://doi.org/10.3390/cancers14215376
https://doi.org/10.1016/j.jom.2007.06.007
https://doi.org/10.1097/NCC.0000000000001109
https://doi.org/10.1097/NCC.0000000000001109
https://doi.org/10.3390/ijerph19031246
https://doi.org/10.3390/ijerph19031246
https://doi.org/10.1016/j.surge.2014.08.002
https://doi.org/10.1089/neu.2009.1148
https://doi.org/10.1016/j.pain.2005.05.029
https://doi.org/10.1016/j.pain.2005.05.029
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1001/jama.1963.03060120024016
https://doi.org/10.1017/s0033291798006667
https://doi.org/10.1017/s0033291798006667
https://doi.org/10.1097/MD.0000000000040209
https://doi.org/10.1097/MD.0000000000033562
https://doi.org/10.23736/S0026-4806.20.06847-0
https://doi.org/10.23736/S0026-4806.20.06847-0
https://creativecommons.org/licenses/by/4.0/

	Introduction
	Materials and Methods
	General Information
	Intervention Methods
	Control Group Intervention Methods

	Experimental Group Intervention Methods
	Observation Indicators
	Statistical Analysis

	Results
	Analysis of Patient General Information
	Comparison of Functional Recovery Between the Two Groups
	Comparison of VAS, ADL, SAS, SDS, WHOQOL-BREF, and Patient Satisfaction Between the Two Groups

	Discussion
	Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

