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AIM: To investigate the effects of orthopedic rehabilitation nursing based on the Plan—-Do—Check—Act (PDCA) cycle model on periop-
erative pain and postoperative functional recovery in patients undergoing surgical treatment for femoral fractures.

METHODS: This retrospective single-center study included 120 patients who underwent surgical treatment for femoral fractures at
The 964th Hospital of Chinese People’s Liberation Army Joint Logistics Support Force between May 2023 and May 2025. Based
on the nursing interventions documented in medical records, patients were assigned to a control group (n = 58) and a study group (n
= 62). The control group received routine perioperative orthopedic nursing care, while the study group received PDCA cycle-based
orthopedic rehabilitation nursing. Clinical outcomes compared between the two groups included time to first ambulation, length of
hospital stay, perioperative pain intensity assessed using the numerical rating scale (NRS), comfort level evaluated using the general
comfort questionnaire (GCQ), hip joint function assessed using the Harris Hip Score (HHS) and Functional Independence Measure
(FIM), and quality of life and health-promoting lifestyle level assessed using the World Health Organization Quality of Life-BREF
(WHOQOL-BREF) and Health-Promoting Lifestyle Profile I (HPLP-II).

RESULTS: Compared with the control group, the study group demonstrated a significantly shorter time to first ambulation and reduced
length of hospital stay (p < 0.001). Following the nursing intervention, both groups showed lower NRS scores and higher GCQ scores
compared with baseline values. Furthermore, post-intervention NRS scores were significantly lower, and GCQ scores were significantly
higher in the study group than the control group (p <0.001). HHS and FIM scores improved in both groups after nursing compared with
pre-nursing values, with significantly greater post-intervention scores observed in the study group (p < 0.001). Similarly, WHOQOL-
BREF and HPLP-II scores increased in both groups compared with pre-nursing values, and the study group achieved significantly higher
BREF and HPLP-II scores than the control group (p < 0.001).

CONCLUSIONS: PDCA cycle-based orthopedic rehabilitation nursing was associated with reduced perioperative pain, improved patient
comfort, earlier postoperative ambulation, and enhanced functional recovery in patients with femoral fractures. However, given the
retrospective single-center design and potential selection bias, the findings should be interpreted cautiously. Prospective multicenter,
randomized controlled studies with larger sample sizes are warranted to validate these observations.
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tional capacity of the affected limb [3,4]. However, during
the perioperative period, patients often experience signif-
icant pain, limited mobility, delayed functional recovery,
and impaired quality of life, all of which may adversely
affect postoperative rehabilitation and long-term prognosis
[5,6]. Therefore, optimizing perioperative nursing strate-
gies to alleviate pain and promote early mobilization and
functional recovery has become an important focus in the
field of orthopedic nursing.

Introduction

Femoral fracture is one of the most common and severe
orthopedic injuries encountered in clinical practice, par-
ticularly among elderly patients, and is often associated
with multiple comorbidities and a high perioperative risk
[1,2]. Surgical intervention remains the primary treatment
approach for restoring the anatomical integrity and func-

Traditional perioperative orthopedic nursing primarily em-
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phasizes basic vital sign monitoring, routine analgesic man-
agement, and guidance on functional exercises. Although
these interventions can ensure patient safety to a certain ex-
tent, they still have limitations in alleviating perioperative
stress responses, promoting rapid rehabilitation, and im-
proving the overall patient experience. Consequently, es-
tablishing a systematic nursing management model capable
of standardizing perioperative nursing procedures and con-
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tinuously improving nursing quality has become an impor-
tant direction in contemporary orthopedic nursing practice.
The Plan—-Do—Check—Act (PDCA) cycle is a widely recog-
nized quality management model that emphasizes continu-
ous improvement through a cycle of planning, implementa-
tion, evaluation, and optimization [7,8]. In recent years, the
PDCA cycle has been progressively introduced into clini-
cal nursing management to standardize nursing procedures,
strengthen quality control, and improve the effectiveness of
nursing interventions [9,10]. By incorporating the PDCA
cycle into perioperative orthopedic rehabilitation nursing,
individualized nursing plans can be formulated according
to patients’ clinical conditions, nursing measures can be dy-
namically monitored and evaluated, and the nursing process
can be continuously refined, thereby promoting early reha-
bilitation and improving patient outcomes.

Orthopedic rehabilitation nursing, as an essential com-
ponent of perioperative care, emphasizes patient-centered
functional recovery. Through early ambulation, progres-
sive functional training, and psychological support, it aims
to facilitate restoration of affected limb function and recov-
ery of activities of daily living. Specifically, “early ambu-
lation” in the present study refers to initiating bedside sit-
ting and active or passive lower-limb exercises within 24
hours postoperatively, followed by assisted standing and
partial weight-bearing within 48—72 hours, depending on
the patient’s clinical condition and surgical procedure. Pro-
gressive full weight-bearing was subsequently introduced
based on clinical evaluation and physician guidance. Inte-
gration of the PDCA cycle model into orthopedic rehabili-
tation nursing may further enhance the scientific rigor, con-
tinuity, and standardization of nursing interventions, im-
prove patients’ compliance with rehabilitation training, and
facilitate postoperative functional recovery [11].

However, studies investigating the application of PDCA
cycle-based orthopedic rehabilitation nursing in the peri-
operative management of patients with femoral fractures
remain limited, and its effects on perioperative pain relief
and postoperative functional recovery require further clini-
cal validation.

Accordingly, the present study adopted a retrospective de-
sign to compare the effects of conventional perioperative
orthopedic nursing and PDCA cycle-based orthopedic reha-
bilitation nursing in patients undergoing surgery for femoral
fractures. The study primarily evaluated their impacts on
perioperative pain and postoperative functional recovery,
to provide evidence-based support for optimizing periop-
erative nursing strategies in patients with femoral fractures.

Methods
General Information

This retrospective single-center study included 120 patients
who underwent surgical treatment for femoral fractures at
The 964th Hospital of Chinese People’s Liberation Army
Joint Logistics Support Force between May 2023 and May
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2025. Based on the type of nursing intervention docu-
mented in the medical records, patients were divided into
a control group (n = 58) and a study group (n = 62).
Different surgical procedures were selected according to
fracture location and clinical condition. Femoral head frac-
tures were mainly treated with open reduction and inter-
nal fixation (ORIF) or hip arthroplasty. Femoral neck frac-
tures were commonly managed using cannulated screw fix-
ation, dynamic hip screw (DHS) fixation, or hip arthro-
plasty. Intertrochanteric and subtrochanteric femoral frac-
tures were primarily treated with proximal femoral nail
antirotation (PFNA) or other intramedullary fixation tech-
niques. Femoral shaft fractures were generally man-
aged with interlocking intramedullary nail fixation. Distal
femoral fractures were mainly treated using locking plate
fixation or retrograde intramedullary nailing, while joint
arthroplasty was performed in selected severe cases.

This study was approved by the Ethics Committee of The
964th Hospital of Chinese People’s Liberation Army Joint
Logistics Support Force (Approval No. Y-20260211-002),
and all included patients provided informed consent. This
study was conducted in strict adherence to the principles of
the Declaration of Helsinki.

Inclusion Criteria

1. Patients with a definitive diagnosis of femoral fracture
confirmed by clinical manifestations and imaging examina-
tions who underwent surgical treatment at The 964th Hos-
pital of Chinese People’s Liberation Army Joint Logistics
Support Force;

2. Availability of complete medical records, nursing
records, and perioperative clinical data available for retro-
spective analysis;

3. Receipt of either conventional perioperative orthopedic
nursing care or PDCA cycle-based orthopedic rehabilitation
nursing during the perioperative period;

4. Clear consciousness and the ability to cooperate with
pain assessment and functional rehabilitation training.

Exclusion Criteria

1. Patients with pathological fractures, including fractures
caused by tumors or severe metabolic bone diseases;

2. Patients with multiple fractures or severe concomitant
organ injuries;

3. Patients with preexisting severe dysfunction of the af-
fected lower limb or a history of related lower-extremity
surgery;

4. Patients with severe cognitive impairment, psychiatric
disorders, or communication difficulties that prevented
completion of relevant assessments;

5. Patients who developed severe perioperative complica-
tions or had incomplete medical records that could influ-
ence outcome evaluation.
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Nursing Methods
Control Group

Patients in the control group received conventional peri-
operative orthopedic nursing care provided by ward nurses
with >3 years of clinical experience in orthopedic nursing.
The control group was managed in the same ward during an
earlier time period (May 2023—June 2024), prior to imple-
mentation of the PDCA-based nursing program. Routine
nursing care included standardized preoperative prepara-
tion and general health education, perioperative monitoring
of vital signs, and medication administration as prescribed
by the physician.

Postoperative analgesia was administered according to in-
stitutional protocols, consisting primarily of nonsteroidal
anti-inflammatory drugs (NSAIDs) as first-line therapy. In
contrast, opioid analgesics were administered when nec-
essary for moderate to severe pain. Routine incision care
and postoperative complication monitoring were also per-
formed. Functional rehabilitation guidance included bed-
side limb movement within 24-48 hours after surgery
and gradual progression to assisted ambulation, as recom-
mended by the physician. However, no structured indi-
vidualized rehabilitation program or continuous evaluation
mechanism was implemented.

Study Group

Patients in the study group were managed in the same ward
after implementation of the PDCA-based nursing model
(July 2024—May 2025). Nursing care was delivered by
a trained multidisciplinary team composed of orthopedic
nurses, a rehabilitation therapist, and a supervising physi-
cian. Prior to study initiation, all staff members received
standardized training on PDCA cycle implementation and
perioperative rehabilitation management.

Plan: A comprehensive preoperative assessment was con-
ducted, including evaluation of pain intensity using the nu-
merical rating scale (NRS), limb function, and general clin-
ical condition. Based on standardized institutional proto-
cols, an individualized nursing plan was developed for each
patient, including analgesic strategies (scheduled NSAIDs
and, when appropriate, patient-controlled analgesia), early
mobilization schedules (e.g., bedside sitting within 24 hours
and assisted standing within 48—72 hours), and structured
functional rehabilitation programs. Targeted health educa-
tion and psychological support interventions were also in-
corporated into the nursing plan.

Do: The individualized nursing plan was implemented
throughout the perioperative period. In addition to rou-
tine care, patients received structured rehabilitation train-
ing under the supervision of rehabilitation personnel, with
clearly defined daily rehabilitation goals. Pain management
adopted a proactive and dynamic approach involving sched-
uled assessments and timely adjustment of analgesic regi-
mens. Specifically, regular evaluations were conducted at
predefined postoperative time points, including postopera-

tive day 1, day 3, and day 7. Pain intensity was assessed
using the NRS at least twice daily (morning and evening),
and whenever patients reported significant pain. Functional
recovery and adherence to rehabilitation training were eval-
uated at the same time points using standardized assessment
scales. Early mobilization and progressive weight-bearing
exercises were actively supervised and documented.
Check: The nursing team performed regular and standard-
ized evaluations of pain intensity (NRS), functional re-
covery (Harris Hip Score (HHS) and Functional Indepen-
dence Measure (FIM)), and patient adherence to rehabili-
tation protocols. Clinical data were recorded using unified
assessment forms, and weekly multidisciplinary meetings
were conducted to review patient progress, identify exist-
ing problems, and evaluate the effectiveness of nursing in-
terventions.

Act: Based on the evaluation results, the nursing care plan
was adjusted in a timely manner. Targeted interventions
were implemented to address identified problems, includ-
ing optimizing analgesic regimens, adjusting rehabilitation
intensity, and reinforcing preventive strategies to reduce
the risk of complications such as deep vein thrombosis and
pressure injuries. Continuous feedback and iterative qual-
ity improvement constituted essential components of the
PDCA-based nursing process.

All included patients underwent surgical treatment and re-
ceived standardized perioperative management within the
same clinical pathway, thereby providing a consistent basis
for intergroup comparison. The duration of nursing inter-
vention in both groups was 10 days.

Outcome Measures

Postoperative recovery outcomes included time to first am-
bulation and length of hospital stay. Relevant clinical in-
dicators in both groups were evaluated before and after the
intervention. Perioperative pain intensity was assessed us-
ing the NRS[12]. The NRS is a unidimensional pain assess-
ment tool scored from 0 to 10, where 0 indicates no pain and
10 indicates unbearable severe pain. Higher scores repre-
sent greater pain intensity.

Patient comfort level was evaluated using the general com-
fort questionnaire (GCQ) [13]. The GCQ consists of 28
items covering four dimensions: physical, psychological,
social, and environmental comfort. Each item is scored on a
4-point Likert scale (1-4), yielding a total score of 28—112.
Higher scores indicate a higher level of patient comfort.
Hip joint functional recovery was assessed using the Har-
ris Hip Score (HHS) [14]. The HHS has a maximum total
score of 100 points and primarily includes four domains:
pain, function, deformity, and range of motion. Pain and
function account for 44 and 47 points, respectively, while
the remaining points are allocated to deformity and range
of motion. Higher scores indicate better hip joint functional
recovery. Due to the retrospective design and the availabil-
ity of standardized clinical records, the HHS was retained
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as one of the few standardized functional outcome measures
consistently available across all patients.

Patients’ activities of daily living and functional indepen-
dence were evaluated using the Functional Independence
Measure (FIM) [15]. The FIM consists of 18 items encom-
passing two domains: motor function and cognitive func-
tion. Each item is rated on a 7-point scale, with total scores
ranging from 18 to 126. Higher scores indicate greater self-
care ability and functional independence.

Quality of life was assessed using the World Health Or-
ganization Quality of Life-BREF (WHOQOL-BREF) [16].
This instrument contains 26 items covering four domains:
physical health, psychological health, social relationships,
and environment. Each item is rated on a 5-point Likert
scale, with higher scores indicating better quality of life.
Health-promoting lifestyle behavior was evaluated using
the Health-Promoting Lifestyle Profile II (HPLP-II) [17].
This scale comprises 52 items covering six dimensions:
health responsibility, physical activity, nutrition, interper-
sonal relations, spiritual growth, and stress management.
Each item is scored on a 4-point Likert scale (1-4), yield-
ing a total score of 52—208. Higher scores indicate a higher
level of health-promoting lifestyle behavior.

Statistical Analysis

All data obtained in this study were analyzed using SPSS
version 27.0 statistical software (IBM Corp., Armonk, NY,
USA). Categorical variables are presented as counts (n) and
percentages (%) and were compared using the chi-square
(x?) test. The normality of continuous variables was as-
sessed using the Shapiro—Wilk test, and all variables were
found to conform to a normal distribution. Continuous
variables with normal distribution are expressed as mean
+ standard deviation (X + SD) and were compared using
the independent-samples #-test. A two-sided p-value <0.05
was considered statistically significant.

Results

Comparison of General Characteristics Between the Two
Groups

According to the nursing intervention received, patients
were divided into a control group and a study group. No
statistically significant differences were observed between
the two groups in age, sex, body mass index (BMI), disease
duration, fracture type, surgical procedure, American So-
ciety of Anesthesiologists (ASA) classification, operative
time, or intraoperative blood loss (p > 0.05) (Table 1), indi-
cating good baseline comparability between the groups.

Comparison of Time to First Ambulation and Length of
Hospital Stay Between the Two Groups

The study group demonstrated a significantly shorter time
to first ambulation and a significantly reduced length of hos-
pital stay compared with the control group, and the differ-
ences were statistically significant (p < 0.001) (Table 2).
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Comparison of Perioperative Pain Intensity and Comfort
Levels Before and After Nursing Between the Two Groups
Before nursing, no statistically significant differences in
NRS or GCQ scores were observed between the control
and study groups (p > 0.05). Following nursing interven-
tion, NRS scores were lower, and GCQ scores were higher
in both groups compared with their respective pre-nursing
values. Comparisons of within-group scores before and af-
ter the intervention should be interpreted descriptively only,
as the current statistical analysis does not permit formal in-
ference regarding within-group changes. After nursing in-
tervention, the NRS score in the study group was signif-
icantly lower than that in the control group (p < 0.001).
Additionally, the GCQ score in the study group was sig-
nificantly higher than that in the control group (p < 0.001)
(Table 3), suggesting superior pain management and patient
comfort under the PDCA cycle-based orthopedic rehabili-
tation nursing model.

Comparison of HHS and FIM Scores Before and After the
Nursing Intervention Between the Two Groups

Before the nursing intervention, no statistically significant
differences in HHS or FIM scores were observed between
the two groups (p > 0.05). Following the nursing interven-
tion, both HHS and FIM scores were higher in both groups
than at baseline. Comparisons of within-group scores be-
fore and after intervention should be interpreted descrip-
tively only, as the current statistical analysis cannot estab-
lish statistically significant within-group changes. More-
over, post-intervention HHS and FIM scores in the study
group were significantly higher than those in the control
group, with a statistically significant difference between
groups (p <0.001) (Table 4), indicating better postoperative
hip function recovery and greater functional independence
among patients receiving PDCA cycle-based orthopedic re-
habilitation nursing.

Comparison of Quality of Life and Health-Promoting
Lifestyle Scores Before and After Nursing Between the

Two Groups

Before nursing, no statistically significant differences in
WHOQOL-BREF and HPLP-II scores were observed be-
tween the two groups (p > 0.05). Following nursing inter-
vention, WHOQOL-BREF and HPLP-II scores were higher
in both groups than their corresponding pre-nursing val-
ues. Comparisons of within-group scores before and af-
ter intervention should be interpreted descriptively only, as
the current statistical analysis does not permit formal in-
ference regarding within-group changes. Moreover, post-
intervention WHOQOL-BREF and HPLP-II scores in the
study group were significantly higher than those in the con-
trol group (p < 0.001) (Table 5). These findings suggest
that PDCA cycle-based orthopedic rehabilitation nursing
was associated with better quality of life and more favor-
able health-promoting lifestyle outcomes than conventional
perioperative orthopedic nursing.
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Table 1. Baseline characteristics of patients in the control and study groups.

Variable Control group (n=58) Study group (n=62) t/x>  p-value
Age (years), mean = SD 64.55+2.77 64.28 +2.84 0.537  0.592
Sex, n (%)

Male 30(51.72) 34 (54.84)

Female 28 (48.28) 28 (45.16) 0061 0.805
BMI (kg/m?), mean + SD 22.57+0.37 22.61+0.35 0.663  0.509
Disease duration (days), mean + SD 3.85+0.70 3.96 +0.68 0.824 0411
Fracture type, n (%)

Femoral head fracture 1(1.72) 1(1.61) 0.400  0.995

Femoral neck fracture 26 (44.83) 27 (43.55)

Intertrochanteric femoral fracture 23 (39.66) 23 (37.10)

Subtrochanteric femoral fracture 4(6.90) 5 (8.06)

Femoral shaft fracture 2 (3.45) 3 (4.84)

Distal femoral fracture 2 (3.45) 3(4.84)

Surgical procedure, n (%)

Hip arthroplasty 23 (39.66) 25 (40.32)

Cannulated screw fixation 2(3.45) 3(4.84)

DHS fixation 1(1.72) 1(1.61) 0891 0.996

PFNA fixation 22 (37.93) 24 (38.71)

Intramedullary nail fixation 5(8.62) 4(6.45)

Interlocking intramedullary nail fixation 2 (3.45) 3 (4.84)

Locking plate fixation 1(1.72) 1(1.61)

Retrograde intramedullary nailing 2 (3.45) 1(1.61)

ASA classification, n (%)

I 27 (46.55) 32 (51.61)

Il 31 (53.45) 30 (48.39) 03070579
Operative time (min), mean = SD 130.28 + 7.07 132.08 +7.19 1.384  0.169
Intraoperative blood loss (mL), mean + SD 272.08 £7.35 273.20+£7.22 0.842  0.402

Abbreviations: BMI, body mass index; DHS, dynamic hip screw; PFNA, proximal femoral nail antirotation;

ASA, American Society of Anesthesiologists.

Table 2. Comparison of time to first ambulation and length of hospital stay between the two groups.

Variable Control group (n=58) Study group (n=62)  t/x>  p-value
Time to first ambulation (days), mean + SD 8.38+0.75 6.25+0.68 16.330 <0.001
Length of hospital stay (days), mean + SD 13.86 = 1.37 11.83£1.39 8.052 <0.001

Table 3. Comparison of perioperative pain intensity and comfort levels between the two groups before and after nursing

intervention.
Variable Control group (n=58) Study group (n=62)  t/x? p-value
Pre-nursing NRS score, mean + SD 8.30+0.78 8.35+0.71 0.371 0.712
Post-nursing NRS score, mean + SD 3.53+0.17 2.61+0.17 22971 <0.001
Pre-nursing GCQ score, mean + SD 46.27 +0.91 46.39 + 1.04 0.698 0.487
Post-nursing GCQ score, mean + SD 83.08 = 1.59 94.14 + 1.57 38.305  <0.001

Abbreviations: NRS, numerical rating scale; GCQ, general comfort questionnaire.

Table 4. Comparison of HHS and FIM scores before and after the nursing intervention between the two groups.

Variable Control groups (n=58) Study groups (n=62) /x>  p-value
Pre-nursing HHS score, mean + SD 55.84 +4.04 55.57+4.22 0.360  0.720
Post-nursing HHS score, mean + SD 63.92 +3.85 72.79 +4.78 11.158 <0.001
Pre-nursing FIM score, mean + SD 40.32+£3.19 41.19+£3.13 1.513  0.133
Post-nursing FIM score, mean + SD 59.56 +4.32 71.54 +4.48 14.886 <0.001

Abbreviations: HHS, Harris Hip Score; FIM, Functional Independence Measure.
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Table 5. Comparison of the quality of life and health-promoting lifestyle scores between the two groups before and after nursing

intervention.
Variable Control group (n=58) Study group (n=62)  t/x>  p-value
Pre-nursing WHOQOL-BREF score, mean + SD 60.66 + 4.00 60.55+3.92 0.144  0.886
Post-nursing WHOQOL-BREF score, mean + SD 93.57+5.08 108.72 + 4.81 16.778 <0.001
Pre-nursing HPLP-II score, mean + SD 76.84 £4.27 77.27+4.20 0.553  0.581
Post-nursing HPLP-II score, mean + SD 155.15+7.76 171.71 £7.70 11.733  <0.001

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life-BREF; HPLP-II, Health-Promoting

Lifestyle Profile II.

Discussion

This retrospective study evaluated the application of ortho-
pedic rehabilitation nursing within the PDCA cycle model
in the perioperative management of patients undergoing
surgical treatment for femoral fractures. The findings
demonstrated that, compared with conventional perioper-
ative orthopedic nursing, PDCA cycle-based orthopedic re-
habilitation nursing was associated with a shorter time to
first ambulation, reduced length of hospital stay, lower pe-
rioperative pain intensity, improved patient comfort, bet-
ter hip joint function, and higher quality-of-life and health-
promoting lifestyle scores. These findings suggest that in-
tegrating the PDCA cycle model into perioperative nurs-
ing management may optimize the nursing process and
improve rehabilitation-related outcomes in patients with
femoral fractures. However, given the retrospective obser-
vational design, the observed associations should be inter-
preted cautiously, and causal relationships cannot be defini-
tively established.

Pain control is a critical factor influencing early postopera-
tive mobilization and rehabilitation in patients with femoral
fractures. In the present study, NRS scores in the study
group were significantly lower than those in the control
group, suggesting that the PDCA cycle-based nursing man-
agement model may offer advantages in postoperative pain
management through systematic planning, implementation,
evaluation, and continuous refinement of nursing interven-
tions. Within the PDCA framework, individualized pain
management strategies can be developed based on patient
needs, while dynamic pain assessment facilitates timely ad-
justment of analgesic regimens, thereby potentially enhanc-
ing pain control [18]. These findings are consistent with
previous reports indicating that structured nursing manage-
ment and continuous quality improvement strategies can re-
duce postoperative stress responses and decrease the inci-
dence of analgesia-related adverse events, thereby improv-
ing patient comfort [19,20]. Furthermore, GCQ scores in
the study group were significantly higher than those in the
control group, further suggesting that PDCA cycle-based
nursing interventions may enhance overall perioperative
comfort through continuous evaluation and optimization of
nursing care.

Functional recovery is an important outcome indicator
for evaluating the effectiveness of surgical treatment for
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femoral fractures [21]. In the present study, the study group
demonstrated significantly higher HHS and FIM scores
than the control group. This improvement may be attributed
to the PDCA cycle model, which emphasizes individualized
rehabilitation planning, continuous monitoring of rehabili-
tation progress, and timely adjustment of nursing interven-
tions according to patient needs. Through the iterative pro-
cess of planning, implementation, evaluation, and improve-
ment, the PDCA model may facilitate effective implemen-
tation of early mobilization and progressive functional reha-
bilitation training. A previous study has similarly reported
that PDCA cycle-based management can help prevent mus-
cle atrophy and joint stiffness, improve activities of daily
living, and thereby promote the overall postoperative func-
tional recovery [22].

In terms of quality of life and health-related behaviors, this
study found that, after nursing intervention, WHOQOL-
BREF and HPLP-II scores in the study group were sig-
nificantly higher than those in the control group, suggest-
ing that PDCA cycle-based orthopedic rehabilitation nurs-
ing may positively influence patients’ quality of life and
health-promoting behaviors during the perioperative pe-
riod. Within the PDCA framework, health education, psy-
chological support, and rehabilitation guidance can be con-
tinuously optimized according to patients’ recovery status,
thereby enhancing self-management awareness and encour-
aging the adoption of healthier lifestyle behaviors. Previous
research has suggested that nursing management based on
the PDCA cycle can facilitate patient rehabilitation, as the
continuous planning, implementation, evaluation, and im-
provement process optimizes nursing interventions and im-
proves recovery outcomes, findings consistent with those
of the present study [23].

Although the findings of this study suggest potential advan-
tages of PDCA cycle-based orthopedic rehabilitation nurs-
ing, several limitations should be acknowledged. First, this
was a single-center retrospective study with a relatively
small sample size, which may have introduced selection
bias and limited the external validity and generalizability
of the findings. In addition, potential unmeasured clinical
heterogeneity, including variations in surgical management
and perioperative care, could not be fully controlled. Sec-
ond, the control and study groups were enrolled at differ-
ent times, before and after implementation of the PDCA-
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based protocol, which may have introduced temporal bias
and secular trends in perioperative management that could
not be fully distinguished from the effects of the interven-
tion. Third, the study group received care from a multi-
disciplinary team comprising orthopedic nurses, rehabili-
tation therapists, and supervising physicians, whereas the
control group primarily received routine nursing care from
ward nurses. Therefore, the observed benefits may not be
attributable solely to the PDCA framework. Fourth, follow-
up was largely limited to the hospitalization period, and
long-term functional recovery and quality of life were not
systematically evaluated. Moreover, several outcome mea-
sures, including NRS, GCQ, WHOQOL-BREEF, and HPLP-
II scores, were derived from self-reported assessments and
may therefore be susceptible to reporting bias, social de-
sirability bias, and interindividual differences in percep-
tion. In addition, stratified analyses by fracture subtype and
surgical approach were not performed, limiting the abil-
ity to assess potential subgroup-specific effects. Further-
more, although the Harris Hip Score (HHS) was adopted
as a standardized functional assessment tool in this retro-
spective study, it may not fully capture functional recov-
ery characteristics specific to all femoral fracture subtypes,
particularly non-hip femoral fractures. Future multicenter,
prospective randomized controlled studies with larger sam-
ple sizes and extended follow-up periods are warranted to
further validate these findings.

Conclusions

In conclusion, orthopedic rehabilitation nursing based on
the PDCA cycle model was associated with improved pe-
rioperative outcomes in patients undergoing surgery for
femoral fractures, including reduced pain intensity, earlier
postoperative mobilization, and better functional recovery,
as well as improved quality of life and health-promoting
lifestyle behaviors. As a structured, continuous quality im-
provement framework encompassing planning, implemen-
tation, evaluation, and optimization, the PDCA cycle model
may enhance the effectiveness, consistency, and standard-
ization of perioperative nursing management. However,
given the single-center, retrospective design of this study,
these findings should be interpreted with caution. Fur-
ther multicenter prospective studies are required to confirm
the effectiveness and clinical applicability of this nursing
model.
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