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Abstract

Background: The Plan-Do-Check-Act (PDCA) cycle is a
widely recognized methodology for continuous quality im-
provement. This study evaluated the impact of applying
the PDCA cycle on surgical care interventions in the oper-
ating room for patients undergoing cardiothoracic surgery.
Methods: A retrospective study was conducted on the treat-
ment of patients who underwent continuous cardiothoracic
surgery in our Hospital from July 2020 to June 2023. Par-
ticipants were divided into control and PDCA groups on the
basis of the application of the PDCA cycle in their surgical
care. Various outcomes were assessed, including psycho-
logical well-being (Hospital Anxiety and Depression Scale
[HAMA] and Hamilton Depression Rating Scale [HAMD)]
scales), quality of life (using the QLQ-C30 tool), patient
satisfaction, incidence of adverse accidents, clinical param-
eters, and laboratory measures. Results: The study com-
prised 133 patients, with 62 in the control group and 71 in
the PDCA group. The psychological well-being, as mea-
sured by the HAMA and HAMD scales, of the PDCA group
showed significant improvements compared with that of the
control group (p < 0.05). The Quality-of-Life scores were
higher in the PDCA group than in the control group (p <
0.05). Inthe PDCA group, the patient satisfaction scores re-
lated to hospital satisfaction were significantly higher than
that in the control group, and the incidence of adverse ac-
cidents was lower (all p < 0.05). No significant differ-
ences were noted in clinical parameters (ejection fraction
and B-type natriuretic peptide levels) nor laboratory mea-
sures (serum protein and C-reactive protein (CRP) levels)
between the groups (p > 0.05 for all). Conclusion: The
implementation of the PDCA cycle in the operating room
for patients undergoing cardiothoracic surgery significantly
improved psychological well-being and patient satisfaction
and reduced the incidence of adverse accidents in the op-
erating room, indicating that this quality improvement ap-
proach can enhance patient care experience. Although no
significant differences were observed in clinical and labora-
tory parameters, the findings suggest that the PDCA cycle’s
strengths lie in its systematic approach to care process op-
timization and patient-centered outcomes.

cardiothoracic surgery; PDCA cycle; quality improvement;
patient outcomes; surgical care interventions; patient satis-
faction

Introduction

Improvements in surgical care processes are pivotal in
enhancing patient outcomes, particularly in high-stake en-
vironments such as cardiothoracic surgery [1]. The surgi-
cal environment is inherently complex, with numerous vari-
ables that can significantly impact patient safety, recovery,
and overall satisfaction [2]. Among the myriad of strategies
aimed at optimizing surgical care, the Plan-Do-Check-Act
(PDCA) cycle has gained prominence due to its structured
approach to continuous quality improvement [3,4].

The PDCA cycle, originally conceptualized by Walter
Shewhart and later popularized by W. Edwards Deming, is a
methodological approach that emphasizes iterative progress
through four stages: planning, doing, checking, and acting
[5,6]. This cycle is particularly relevant in healthcare set-
tings where ongoing evaluation and refinement of processes
are essential to meet the dynamic needs of patients and the
healthcare system [7]. The PDCA cycle’s systematic nature
ensures that quality improvement is not a one-time effort
but a continuous journey towards excellence [8—10].

Cardiothoracic surgery encompasses a range of com-
plex procedures, including coronary artery bypass graft-
ing (CABQ), heart valve replacement, and heart transplants
[11-13]. These procedures require meticulous coordination
among multidisciplinary teams, including surgeons, anes-
thesiologists, nurses, and other healthcare professionals.
Given the complexity and high-risk nature of these surg-
eries, any fluctuations in care processes can have profound
implications for patient outcomes. Implementing a robust
quality management strategy, such as the PDCA cycle, is
therefore essential to ensure the highest standards of care.

The quality improvement methodologies in healthcare
have good clinical application effects. For instance, the im-
plementation of checklists and standardized protocols has
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been shown to reduce surgical complications and improve
patient outcomes [ 14]. However, research specifically eval-
uating the impact of the PDCA cycle on surgical care in-
terventions in the cardiothoracic context is lacking. The
PDCA approach, with its focus on iterative improvement,
offers a unique opportunity to address specific challenges
within the operating room environment, potentially leading
to enhanced patient safety and satisfaction [15].

This retrospective study aimed to fill this gap by
assessing the impact of applying the PDCA circulation
method on surgical care interventions in the operating room
for patients undergoing cardiothoracic surgery. Various
outcomes, including psychological well-being, quality of
life, patient satisfaction, clinical parameters, and laboratory
measures, were investigated.

Materials and Methods

In this retrospective cohort study, patients undergoing
cardiovascular surgery at our institution from July 2020 to
June 2023 were selected. They were divided into a control
group and a PDCA group on the basis of their preferred
nursing approach. Patient selection was conducted with
full respect and consideration, with healthcare decisions
made collaboratively between physicians and patients af-
ter a comprehensive understanding of the care plans, ensur-
ing the preservation of patient autonomy and informed con-
sent. This study conformed to the Declaration of Helsinki
[16], and it has been approved by the Ethics Committee of
Ningbo No.2 Hospital (approval no.: 2024-048-01). The
informed consent was obtained from all patients.

Eligibility Criteria

Patients were required to meet the following criteria
for inclusion: (1) underwent cardiothoracic surgery due to
cardiac disease; (2) aged between 18 and 80 years; and (3)
classified as American Society of Anesthesiologists (ASA)
class I-III, displaying normal mental and cognitive func-
tions and possessing complete clinical data. The study fo-
cused on patients eligible for day surgery.

The exclusion criteria encompassed the following: (1)
patients with pre-existing infections; (2) those with severe
systemic illnesses; and (3) patients with immunodeficiency
or heightened infection risk factors, severe liver or kidney
dysfunction, cardiovascular or cerebrovascular conditions,
or severe infectious diseases; those who experienced un-
consciousness; individuals diagnosed with mental health
disorders; patients lacking comprehensive medical records;
and those who were unable to actively participate in the
study due to cooperation limitations.
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Post-hoc analysis based on #-tests was performed us-
ing G*Power 3.1.9.7 software (University of Diisseldorf,
dusseldorf, north rhine-westphalia, Germany). The analy-
sis was configured in two-tailed mode with an effect size of
d=0.5 and a significance level of « error probability = 0.05.
The calculation of power (1-3 error probability) yielded a
result of 0.815.

Treatment Approach

In the control group, standard nursing protocols were
adhered to during operations, consisting of managing pro-
cedures in the operating room, vigilantly monitoring vital
signs, ensuring correct body position, educating patients
about postoperative nursing, addressing nursing issues in
a timely manner, and organizing surgical equipment.

In the PDCA group, the PDCA cycle was imple-
mented as follows:

Plan: (1) A quality control team was established and
theoretical knowledge and skill operations of team mem-
bers were assessed. (2) The situations of the operating room
in the recent stage were investigated to seek the problems
and potential safety hazards. Wrong recording of operation
sites, the occurrence of pressure injury, medication error in
the operating room, improper drug distribution and equip-
ment management, and foreign body retention in the oper-
ating room were summarized by the team leader. A pre-
liminary assessment of the current actions was carried out
in accordance with current investigation situations, and the
causes of the above problems were analyzed, such as op-
erating room nurses having insufficient operational skills,
outdated theoretical knowledge, and poor implementation
of core nursing system. Improvement plans of nursing qual-
ity control were formulated in accordance with the reasons
analyzed by the quality control team.

Do: (1) The strengthening of training related to skills
and theoretical knowledge of operating room nurses en-
sured that the personnel in operating room mastered the
skills of cardiothoracic surgery, the risk factors of surgi-
cal infection and corresponding control measures, strictly
implemented aseptic operations during operations, and fol-
lowed the relevant rules and regulations of the operating
room. Increasing practical opportunities and experience re-
serves of nursing staff with moderate and junior qualifica-
tion were necessary, and opportunities for nursing staff with
moderate qualification for advanced studies must be pro-
vided. (2) About the possible preoperative safety hazards,
before the patients entered the operating room, the rounding
nurses in operating room strictly checked patients’ medical
records, basic information, surgical marking sites, and in-
traoperative medication to ensure that the patients entered
the operating room without error. Before surgery, two or
more operating room nurses checked the number of surgical
items and instruments to ensure correct preparation and dis-
tribution of surgical instruments and drugs, thereby reduc-
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ing the possibility of medication errors and improper man-
agement of instruments. The rounding nurses explained
the rationality of cardiothoracic surgery to patients before
surgery to relax patients’ tension and win their trust and
cooperation, explained the operation steps, and promised
that the operation will be carried out in strict accordance
with the operation procedures, which could improve the
operational effect and reduce the psychological burden of
patients. (3) In view of the possible intraoperative safety
hazards, the operating room nurses should closely monitor
patients’ vital signs during operation to timely detect and
deal with abnormalities, pay attention to the disinfection of
personnel and surgical instruments in the operating room,
and prepare first-aid items to ensure rapid and effective in-
tervention in emergency situations. In addition, the oper-
ating room nurses needed to maintain close communica-
tion with surgeons and other medical team members to en-
sure smooth operation processes. Intraoperative specimens
were carefully preserved and then fixed and labeled for in-
spection, and nursing records were made. For patients with
an operation time >3 h, antibiotics were given in accor-
dance with doctors’ advice. (4) In view of possible postop-
erative safety hazards, checking postoperative instruments,
articles, and materials, maintaining the temperature of pa-
tients, and reminding surgeons to speed up skin disinfection
to minimize skin exposure were necessary. Nursing staff
should be mindful of the collection and treatment of med-
ical waste and carefully clean and disinfect the operating
room. In the process of returning patients to the ward, at-
tention should be paid to protecting the drainage tube and
preventing it from falling off. Meanwhile, the nursing staff
carefully explained the relevant precautions to the family
members. During return visit after operation, the operating
room nurses informed the patients and their families about
the operational success and objectively elaborated the oper-
ation in accordance with patients’ actual situations to reduce
the psychological burden in the follow-up treatment and ac-
tively cooperate with the follow-up nursing and treatment.

Check: (1) The quality control team regularly carried
out quality inspections in the operating room, including the
cleanliness of the operating room, the disinfection of surgi-
cal instruments, and the implementation of rules and regula-
tions in the operating room. Simultaneously, the skill oper-
ations and theoretical knowledge of the nursing staff in the
operating room were assessed. (2) After surgery, the nurs-
ing staff in the operating room conducted self-reflection and
summary to determine the problems and deficiencies in the
operation process and put forward improvement measures.
(3) The quality control team summarized and analyzed the
problems raised by the nursing staff in the operating room,
determined the root causes of these problems, and formu-
lated corresponding improvement measures.

Act: (1) About the problems found in the quality in-
spection, the quality control team formulated specific im-
provement measures and urged the operating room nurses
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to implement these measures. (2) The quality control team
also analyzed the problems raised in the self-reflection of
the operating room nurses one by one and provided corre-
sponding solutions. (3) For recurrent problems, the quality
control team conducted an in-depth investigation to deter-
mine the root causes of the problems and formulated cor-
responding preventive measures to avoid similar problems
from occurring again.

General Information

Participants’ baseline information was collected
through a Demographic Questionnaire, covering age,
gender, Body Mass Index (BMI), smoking and drinking
history, hypertension, diabetes, employment and marital
status, educational level, and physical activity. Clinical
data, such as previous cardiac surgery, chronic obstructive
conditions, vascular and myocardial infarctions, ASA
grade, family history of cardiovascular disease (CVD),
atrial fibrillation, left ventricular mass, surgery specifics
(duration, blood loss, type, cardiopulmonary bypass,
cross-clamp time, and transfusion needs), were obtained
from medical records.

Parameters like Intensive Care Unit (ICU) stay dura-
tion, ventilation hours, hospital stay length, mortality rate,
and occurrence of adverse events were documented and
compared across the two groups.

Cardiac Function Assessment

Cardiac function was evaluated using a digital color
Doppler ultrasound diagnostic device (Voluson E8, GE,
Boston, MA, USA) to measure peak systolic pressure and
calculate ejection fraction (EF) by using the biplane Simp-
son method and monitor cardiac output and mean arterial
pressure through echocardiography pre-operatively and at
1 month post-operation.

Blood Tests

The blood parameters of patients were assessed pre-
operatively and 1 month post-operatively. A fasting ve-
nous blood sample of 3 mL was obtained from the me-
dian cubital vein in the early morning. The serum obtained
after centrifugation was analyzed using an automated bio-
chemistry analyzer (BS-280, Mindray, China) to determine
the levels of hemoglobin, serum albumin, serum creatinine,
white blood cell count (WBC), and B-type natriuretic pep-
tide (BNP). Troponin I levels were measured using elec-
trochemiluminescence, and C-reactive protein (CRP) levels
were assessed using ELISA.

Pain Score

The postoperative pain levels of patients were as-
sessed using the Visual Analog Scale, a standard tool for
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pain evaluation ranging from 0 to 10, where 0 represents the
absence of pain and 10 indicates severe pain. This objective
pain assessment method showed high internal consistency,
with a Cronbach’s alpha of 0.94 [17].

Emotion Score

The negative emotions of both groups were assessed
using Hospital Anxiety and Depression Scale (HADS) and
Hamilton Depression Rating Scale (HAMD) scores, where
higher scores signified a more pronounced negative emo-
tional state. The internal consistency of HADS was notably
strong at 0.92, complemented by a high inter-rater relia-
bility of 0.91. Similarly, the Chinese version of HAMD
demonstrated a Cronbach’s alpha of 0.91, with a retest reli-
ability intra-group correlation coefficient of 0.81 [18].

Quality of Life

The quality of life was postoperatively evaluated
through the EORTC QLQ-C30 assessment tool. This tool
encompasses functional domains such as physical, mobil-
ity, emotional, social, and cognitive functions. Each do-
main item was evaluated on a scale of 1 to 7 (Likert scale),
with aggregated scores falling between 0 and 100. Higher
scores on this scale indicated an increased quality of life.
The reliability analysis yielded a Cronbach’s alpha of 0.927

[19].

Patient Satisfaction

In the day surgery department, satisfaction was eval-
uated on the basis of interactions with staff, pain control,
hospital surroundings, and general contentment. A 10-point
scale determined the level of satisfaction: very satisfied (>
9 points), satisfied (79 points), and unsatisfied (<7 points).

Incidence of Adverse Accidents

The incidences of adverse accidents in the two groups
were collected from the medical record system. Adverse ac-
cidents referred to the incidents that did not cause harm to
patients or caused minor/serious harm and induced or did
not induce complaints and disputes due to the lack of re-
sponsibility of nursing staff and failure to implement the
operational norms or core system.

Statistical Analysis

The clinical data collected in this study were processed
using SPSS (version 26.0) software (IBM; Armonk, NY,
USA). Categorical variables were expressed as [n (%)],
and the corresponding test methods were adopted in accor-
dance with the characteristics of the data. (1) Fourfold table
test. (i) Pearson’s chi-square test was used for all theoret-
ical numbers T >5 and total sample size n >40. (ii) Chi-
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square test with continuous correction was used for theoret-
ical numbers 1 < T < 5 and n >40. (iii) Fisher’s test was
used for theoretical numbers T <1 or n <40. (2) RxC ta-
ble test. Cells with theoretical numbers <5 not exceeding
20% or theoretical numbers T >1 were tested by Pearson
chi-square test. Conversely, Fisher’s test was used (cells
with theoretical numbers <5 exceeded 20% or theoretical
numbers T <1). The Shapiro—Wilk test was used to test
whether all continuous variables conformed to normal dis-
tribution. The data that conformed to normal distribution
were expressed as (mean + SD), and ¢ test was performed.
The data that did not conform to normal distribution were
expressed as M (Py5, Pr75), and the Mann—Whitney U test
was performed. Two-sided p < 0.05 indicated statistical
significance.

Demographic and Basic Data

In this retrospective study investigating the impact
of implementing the PDCA circulation method on surgi-
cal care interventions in patients undergoing cardiothoracic
surgery, a total of 133 patients were analyzed, with 62 in
the control group and 71 in the PDCA group. The demo-
graphic characteristics showed no statistically significant
differences in age, sex, Body Mass Index (BMI), smoking
history, drinking history, hypertension history, diabetes his-
tory, employment status, marital status, educational level,
previous cardiac surgery, chronic obstructive pulmonary
disease, previous vascular surgery, previous myocardial in-
farction, ASA grade, family history of CVD, atrial fibrilla-
tion, and left ventricular mass between the two groups (p >
0.05 for all, Table 1).

Surgical Variables

Within the scope of surgical variables, the compari-
son of surgical parameters, such as surgery duration (con-
trol: 165.34 £+ 12.67 vs. PDCA: 163.21 + 11.98 minutes),
blood loss (control: 340.18 + 45.21 vs. PDCA: 334.97 +
42.89 mL), type of surgery (CABG, heart valve, heart trans-
plant, and others), cardiopulmonary bypass time, cross-
clamp time, and transfusion requirements, did not reveal
statistically significant differences between the two groups
(p > 0.05 for all, Table 2).

Cardiac-related Measures

The examination of cardiac-related measures showed
analyses of ejection fraction, BNP, troponin I levels, peak
systolic pressure, cardiac output, and mean arterial pressure
at pre- and post-treatment time points indicated no statisti-
cally significant differences between the two groups (p >
0.05 for all comparisons, Table 3). The results suggest that
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Table 1. Patient Demographics.

Parameter Control group (n = 62) PDCA group (n=71) t/x? p-value

Age (years) 56.43 +5.67 55.89 + 6.21 0.525 0.601

Gender (M/F) 40 (64.52%)/22 (35.48%) 44 (61.97%)/27 (38.03%) 0.092 0.762

BMI (kg/m?) 22.16 + 3.42 22.91 +2.98 1.354 0.178

Smoking history 20 (32.26%) 18 (25.35%) 0.773 0.379

Drinking history 23 (37.10%) 23 (32.39%) 0.323 0.570

Hypertension 22 (35.48%) 22 (30.99%) 0.302 0.582

Diabetes 18 (29.03%) 17 (23.94%) 0.442 0.506

Employment  status  (full-time/part- 25 (40.32%)/25 (40.32%)/6 28 (39.44%)/26 (36.62%)/9 0.468 0.926

time/unemployed/retired) (9.68%)/6 (9.68%) (12.68%)/8 (11.27%)

Marital status 0.747 0.688

Single 5 (8.06%) 4 (5.63%)

Married 45 (72.58%) 56 (78.87%)

Divorced/Widowed 12 (19.35%) 11 (15.49%)

Educational level 0.065 0.968

Primary school (%) 16 (25.81%) 17 (23.94%)

Secondary school (%) 36 (58.06%) 42 (59.15%)

University (%) 10 (16.13%) 12 (16.9%)

Physical activity (h/week) 351 £1.28 3.84 £135 1.434 0.154

Previous cardiac surgery 2 (3.23%) 1(1.41%) 0.014*  0.905%

Chronic obstructive pulmonary disease 5 (8.06%) 4 (5.63%) 0.044*  0.833%

Previous vascular surgery 8 (12.90%) 7 (9.86%) 0.307 0.580

Previous myocardial infarction 26 (41.94%) 32 (45.07%) 0.132 0.716

ASA grade (I/II/IIT) 18 (29.03%)/32 (51.61%)/12 20 (28.17%)/34 (47.89%)/17 0.421 0.810
(19.35%) (23.94%)

Family history of CVD (%) 7 (11.29%) 6 (8.45%) 0.303 0.582

Atrial fibrillation 2 (3.23%) 4 (5.63%) 0.062%  0.804"

Left ventricular mass (g) 185.62 4+ 15.27 184.89 £+ 14.94 0.275 0.783

# represented the results of chi-square test with continuous correction. BMI, Body Mass Index; CVD, cardiovascular disease; PDCA, the

Plan-Do-Check-Act; ASA, American Society of Anesthesiologists.

Table 2. Surgical Variables.

Parameter Control group (n=62) PDCA group (n=71)  t/x> p-value
Surgery duration (min) 165.34 + 12.67 163.21 4+ 11.98 0990 0.324
Blood loss (mL) 340.18 £+ 45.21 334.97 £ 42.89 0.680  0.498
Type of surgery 2.041 0.728
CABG 20 (32.26%) 26 (36.62%)

Heart valve 19 (30.65%) 20 (28.17%)

CABG 16 (25.81%) 15 (21.13%)

Heart transplant 6 (9.68%) 6 (8.45%)

Others 1 (1.61%) 4 (5.63%)

Cardiopulmonary bypass (min) 88.75 £7.92 87.39 £ 8.77 0.941 0.348
Cross-clamp time (min) 56.81 £ 5.67 55.92 £6.12 0.871 0.386
Transfusion requirements 12 (19.35%) 10 (14.08%) 0.666 0.414

CABG, coronary artery bypass grafting.

the PDCA circulation method did not demonstrate a notable
impact on these cardiac parameters compared with standard
care, emphasizing the need for further investigations to elu-
cidate the potential benefits of this method on cardiac per-
formance in the context of cardiothoracic surgical interven-
tions.
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Laboratory Examination

The evaluation of laboratory parameters between
the control group and the PDCA group showed that
the serum creatinine levels, hemoglobin concentrations,
platelet counts, serum albumin levels, and CRP levels be-
fore and after treatment did not yield statistically significant
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Table 3. Cardiac-related measures.

Parameter Time point Control group (n=62) PDCA group (n="71) t p-value
L . Before treatment 51.34 +4.21 51.89 4+ 4.38 0.729 0.467
Ejection Fraction (%)
After treatment 56.18 £+ 6.36 57.27 £ 6.19 1.002 0.318
Before treatment 180.86 + 35.42 170.79 + 39.81 1.544 0.125
BNP (pg/mL)
After treatment 103.26 + 30.37 105.49 + 28.56 0.436 0.664
. Before treatment 0.13 + 0.05 0.14 £+ 0.05 1.151 0.252
Troponin I (ng/mL)
After treatment 0.08 £ 0.04 0.07 £ 0.03 1.612 0.110
. Before treatment 132.54 £ 15.67 131.89 £ 17.48 0.227 0.821
Peak systolic pressure (mmHg)
After treatment 121.49 +10.27 120.28 + 10.52 0.669 0.504
. . Before treatment 441 £+ 0.46 439 4+ 042 0.257 0.797
Cardiac output (L/min)
After treatment 522 +£0.34 523 +£0.32 0.175 0.862
. Before treatment 95.73 4+ 8.65 93.45 +9.28 1.466 0.145
Mean arterial pressure (mmHg)
After treatment 86.18 + 6.24 84.69 £+ 6.10 1.388 0.168
BNP, B-type natriuretic peptide.
Table 4. Laboratory examination.
Parameter Time point Control group (n=62) PDCA group (n=71) t p-value
. Before treatment 1.08 £ 0.14 1.06 £ 0.12 0.847 0.399
Serum creatinine (mg/dL)
After treatment 0.95 £+ 0.09 0.94 £ 0.08 0.687 0.493
. Before treatment 12.24 + 0.97 12.10 4+ 0.85 0.907 0.366
Hemoglobin (g/dL)
After treatment 14.95 + 1.87 15.26 +2.14 0.867 0.387
Before treatment 255.78 + 38.56 258.46 +37.91 0.404 0.687
Platelet count (x 103/uL)
After treatment 240.42 4+ 30.24 242.68 £+ 32.16 0.417 0.677
. Before treatment 4.82 4+ 0.32 475 +£0.27 1.368 0.174
Serum albumin (g/dL)
After treatment 4.03 £0.43 4.08 £ 0.36 0.730 0.467
Before treatment 528 £ 1.15 5.34+ 1.06 0.303 0.762
CRP (mg/L)
After treatment 3.854+1.29 4.02 + 1.68 0.678 0.499

CRP, C-reactive protein.

differences (p > 0.05 for all comparisons, Table 4). These
results suggest that the implementation of the PDCA circu-
lation method did not exhibit a substantial impact on the as-
sessed laboratory parameters compared with standard care.

Postoperative Outcomes

The examination of variables, such as the length of
ICU stay, ventilation hours, hospital stay duration, and mor-
tality rates, did not reveal statistically significant differ-
ences between the two groups (p > 0.05 for all comparisons,
Table 5). These findings suggest that the implementation
of the PDCA circulation method did not significantly affect
the postoperative outcomes.

Quality of Recovery Scores

While the pain scores did not show statistically signifi-
cant differences between the two groups (p = 0.413), signif-
icantly lower HAMA scores (p = 0.004) and HAMD scores
(p = 0.006) and higher Quality-of-Life (QoL) scores were
observed in the PDCA group than in the control group (p =
0.002, Table 6). These results suggest that the application of
the PDCA circulation method may have a notable impact on
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emotional well-being and quality of life post-cardiothoracic
surgery, warranting further investigation into the potential
benefits of this method on psychological and QoL outcomes
in surgical patient recovery.

Adverse Events

The analysis of adverse events, including surgical
site infections, cardiac complications, respiratory compli-
cations, renal complications, and neurological complica-
tions, did not exhibit statistically significant differences
between the two groups (p > 0.05 for all comparisons,
Table 7). These findings suggest that the application of
the PDCA circulation method did not significantly impact
the occurrence of adverse events following cardiothoracic
surgery compared with standard care.

Patient Satisfaction Scores

While no statistically significant differences were
noted in both groups in terms of pain management satis-
faction scores (p = 0.380), significantly higher scores of
communication with staff (p = 0.002), hospital environment
satisfaction (p = 0.045), and overall satisfaction (p = 0.033)
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Table 5. Postoperative Outcomes.

Parameters Control group (n=62) PDCA group (n=71) t/x? p-value
Length of ICU stay (days) 291 £+ 0.87 2.66 £ 0.92 1.601 0.112
Ventilation hours 12.47 +3.91 12.11 £ 3.67 0.544 0.587
Hospital stay (days) 9.34 +1.89 9.18 £ 1.76 0.491 0.624
Mortality rate (%) 4 (6.45%) 3 (4.23%) 0.034%  0.854*

# represented the results of chi-square test with continuous correction. ICU, Intensive Care Unit.

Table 6. Quality-of-Recovery Scores.

Parameters Control group (n=62) PDCA group (n="71) t p-value
Pain score (0-10) 2.76 +1.23 2.58 +£1.19 0.822 0.413
HADS 13.21 +4.32 10.89 4+ 4.76 2.946 0.004
HAMD 14.74 + 3.81 12.91 £+ 3.67 2.811 0.006
Quality-of-Life score 76.95 + 11.76 83.28 +10.89 3.201 0.002

HADS, Hospital Anxiety and Depression Scale; HAMD, Hamilton Depression Rating Scale.

Table 7. Adverse Events.

Parameters Control group (n=62) PDCA group (n="71) X2 p-value
Surgical site infection 3 (4.84%) 1(1.41%) 0.418 0.518
Cardiac complications 3 (4.84%) 2 (2.82%) 0.024 0.877
Respiratory complications 2 (3.23%) 1(1.41%) 0.014 0.905
Renal complications 2 (3.23%) 1(1.41%) 0.014 0.905
Neurological complications 1(1.61%) 3 (4.23%) 0.138 0.711
Table 8. Patient Satisfaction Scores.

Parameter Control group (n=62) PDCA group (n=71) t p-value
Communication with staff 6.87 + 0.65 7.22 +0.62 3.154 0.002
Pain management 6.23 +0.74 6.34 + 0.68 0.881 0.380
Hospital environment 5.68 + 1.69 6.27 + 1.63 2.022 0.045
Overall satisfaction 9.02 £0.79 931 £0.73 2.161 0.033

Table 9. Comparison of Incidence of Adverse Accidents.

Groups Cases  Number Incidence (%)
Control group 62 5 8.06
PDCA group 71 0 0.00

X2 - 3.929*

P - 0.047#

# represented the results of chi-square test with contin-

uous correction.

were observed in the PDCG group than in the control group
(Table 8). These results suggest that the implementation of
the PDCA circulation method may positively influence as-
pects related to communication, hospital environment, and
overall patient satisfaction in the context of cardiothoracic
surgical care interventions.

Incidence of Adverse Accidents

Table 9 shows significantly lower incidence of adverse
accidents in the PDCA group than in the control group (p =
0.047).
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Discussion

The application of the PDCA cycle as a quality im-
provement strategy in healthcare settings has been advo-
cated to enhance patient outcomes and operational effi-
ciency [20,21]. This retrospective study aimed to evaluate
the impact of the PDCA circulation method on surgical care
interventions in the operating room for patients undergoing
cardiothoracic surgery. While the results indicated no sta-
tistically significant differences in several clinical and lab-
oratory parameters, notable improvements were observed
in areas concerning psychological well-being, overall QoL,
the incidence of adverse accidents, and patient satisfaction.

Psychological Well-being and QoL

PDCA cycle nursing is a nursing management mode
with four cores (i.e., plan, do, check, and act), and its in-
fluence is not limited to the normalization and standardiza-
tion of nursing operations; it has a far-reaching effect on
the mental health of patients. From the perspective of men-
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tal health, the implementation of PDCA cycle nursing pro-
vides patients with a more stable and orderly nursing en-
vironment. Patients can feel the care and attention from
nursing staff, thus reducing the anxiety and unrest caused
by the disease. Especially in the planning stage (i.e., plan),
nursing staff formulate personalized nursing plans in ac-
cordance with patients’ specific conditions and psycholog-
ical states, and this “people-oriented” nursing concept re-
markably improves patients psychological comforts. Be-
fore, during, and after operation, nursing staff carry out de-
tailed psychological nursing for patients in accordance with
specific fear and tension sources, including explaining the
operational steps, informing patients of operational ratio-
nality, and notifying operational success after operation, to
further reduce their psychological burdens.

The significantly lower HADS and HAMD scores
in the PDCA group underscore the potential psychologi-
cal benefits of implementing the PDCA cycle in the sur-
gical care process. The PDCA method’s structured ap-
proach likely contributed to reducing anxiety and depres-
sion among patients by promoting clarity and communi-
cation between healthcare providers and patients. Inter-
ventional strategies included pre-and post-operative discus-
sions led by itinerant nurses, meticulous verification of case
data, and consistent engagement with patients at various
stages of the surgical journey. These measures likely en-
hanced patients’ understanding of their care trajectory, thus
alleviating preoperative anxiety and depressive symptoms
by fostering a sense of control and reassurance.

Regular training sessions for in-house staff empha-
sized professional knowledge and operational processes, in-
cluding equipment management, application, and mainte-
nance, which likely contributed to smoother and more pre-
dictable care processes [22,23]. Such predictability and
professionalism may have further reassured patients, thus
reducing their overall stress response to surgery. Conse-
quently, these systematic interventions harnessed by the
PDCA approach appear pivotal in improving emotional out-
comes post-cardiothoracic surgery.

The enhanced QoL scores in the PDCA group can be
attributed to the method’s comprehensive approach to pa-
tient care. By addressing specific operating room chal-
lenges and developing targeted solutions, the PDCA cy-
cle likely fostered a more conducive postoperative environ-
ment, contributing significantly to patients’ physical, emo-
tional, and social recovery domains [24]. The systematic
and continuous quality checks and peer reviews ensured
consistent care standards, positively influencing overall pa-
tient outcomes [25].

Patient Satisfaction

Patient satisfaction scores related to communication
with staff, hospital environment, and overall satisfaction
were significantly higher in the PDCA group. Effective
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communication is crucial in healthcare settings, particu-
larly in surgical environments where patients often experi-
ence heightened stress and uncertainty. The PDCA method,
through its detailed planning and execution phases, in-
volved comprehensive preoperative counseling and postop-
erative discussions [26]. This not only ensured that patients
were well-informed about each step of their surgical process
but also facilitated a supportive atmosphere where they felt
heard and understood.

In the planning stage (i.e., plan), nursing staft develop
personalized nursing plans according to patients’ specific
conditions and psychological states. The PDCA method is
“people-oriented”, which considerably improves patients’
psychological comforts. In the implementation stage (i.e.,
do), nursing staff strictly follow the plan to carry out nurs-
ing operations to ensure that all nursing measures can be ef-
fectively implemented to ensure patients’ life safety, so that
they feel the professionalism and reliability of nursing staff,
thus further reducing their psychological burden. During
the examination stage (i.e., check), nursing staff regularly
evaluate the nursing effect and adjust the nursing plan in
time in accordance with the evaluation results to meet pa-
tients’ nursing needs, and at the same time, patients can feel
that their conditions are gradually improving, thereby en-
hancing their treatment confidence. In the treatment stage
(i.e., act), nursing staff formulate corresponding improve-
ment measures in accordance with the examination results
and apply these measures to the next nursing work. This
continuously optimized nursing process can improve the
nursing efficiency and make patients feel the continuous
improvement of the nursing work to further improve their
nursing satisfaction.

Incidence of Adverse Accidents

PDCA is a humanized scientific management mode.
In this study, PDCA was used to comprehensively man-
age the safety hazards of operating room in cardiothoracic
surgery. The results showed lower incidence of adverse ac-
cidents in the PDCA group. In this group, the four steps
from the PDCA method to the operating room were applied
to improve the nursing of cardiothoracic surgery. Through
investigating the current situations of routine nursing in car-
diothoracic surgery, the causes of adverse accidents were
analyzed to formulate corresponding improvement plans
and carry out targeted training for nursing staff in accor-
dance with the plans. In the nursing process, team mem-
bers exert teamwork power and ensure the safety of patients
through personnel training and the improvement of nursing
quality of nursing staff, ultimately reducing the incidence
of adverse accidents in the operating room.
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Insignificant Differences in Clinical and Laboratory Pa-

rameters

Despite the notable benefits observed in psychological
well-being and patient satisfaction, the study found no sta-
tistically significant differences in clinical outcomes, labo-
ratory parameters, nor intraoperative measures between the
two groups. These results suggest that while the PDCA cy-
cle may not directly influence clinical parameters, such as
ejection fraction, BNP levels, troponin I levels, or intraop-
erative blood loss, its indirect benefits through improved
care processes and patient psychological health are evident.

The lack of significant differences in clinical param-
eters could be attributed to several factors. First, the pa-
tient population may be relatively homogeneous in clinical
characteristics, and this study had a small sample size, so
these improvements of nursing brought by the PDCA cy-
cle may not be sufficient to immediately trigger significant
changes in clinical parameters. Second, the improvement
of clinical and laboratory parameters often requires long-
term treatment and observation, and the timespan of this
study may not be enough to reflect long-term effects. Fi-
nally, the effect of random errors on the results could not
be excluded. The PDCA cycle is essentially committed
to identifying, solving, and preventing systemic problems,
rather than directly altering clinical intervention strategies
or patients’ physiological responses, so its benefits may be
more obvious in terms of organization, team performance,
and patient-centered nursing. Although no significant dif-
ference was found in clinical and laboratory parameters,
this finding does not diminish the value of the PDCA cy-
cle in improving patients’ nursing experience and mental
health. In fact, the implementation of this method may pro-
vide a low-cost, high-efficiency manner for medical insti-
tutions to improve patient satisfaction and nursing quality.
Medical institutions should gradually establish a patient-
centered and effective nursing mode via continuous moni-
toring, evaluation, improvement, and standardization. Sub-
sequent studies should consider further expanding the sam-
ple size, increasing the observation time, and deeply dis-
cussing the effect of PDCA cycle on clinical and laboratory
parameters. In addition, more evaluation indicators could
be introduced, such as the QoL of patients and the utiliza-
tion of medical resources, to more comprehensively evalu-
ate the effect of the PDCA cycle in improving the quality
of medical services.

Role of a Structured Quality Control Approach

The core principle of the PDCA cycle lies in its iter-
ative and continuous improvement process. By regularly
assessing and refining care protocols, the PDCA method
ensures ongoing enhancement of surgical care quality. The
establishment of a quality control team to address specific
operating room challenges and the subsequent implementa-
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tion of tailored strategies likely played a pivotal role in the
overall improved patient outcomes observed in this study.

Random quality checks conducted by the head nurse
and the hospital’s quality control office ensured that high
standards were maintained consistently. These practices,
while primarily focused on care process optimization, in-
directly contributed to a safer and more efficient operating
room environment, which is crucial for patient safety and
recovery.

Limitations and Future Directions

While this study provides valuable insights into the
benefits of the PDCA cycle, several limitations must be ac-
knowledged. First, this retrospective study could not rule
out all confounding factors, such as hospital background
and patients’ diversity, that may have affected the results.
Future research could further control these potential con-
founding factors through prospective design to more ac-
curately evaluate the application effect of the PDCA cycle
nursing in the operating room. Second, this study focused
on one hospital, and although this hospital is representa-
tive, it may not fully reflect the actual situation of all hos-
pitals adopting PDCA cycle nursing in operating room, so
future studies could expand the sample to cover more hos-
pitals and regions to obtain broader and more in-depth data.
Third, this study focused on certain aspects of nursing man-
agement in the operating room, such as staff training and
quality control, but as a complex and multidimensional pro-
cess, nursing management in the operating room involved
numerous aspects such as equipment maintenance, medica-
tion management, and patient communication. Therefore,
the study scope could be further expanded to comprehen-
sively assess the effectiveness of the PDCA cycle in all as-
pects. Finally, with the continuous development of medical
technology and nursing management in the operating room,
the application of the PDCA cycle needs to constantly adapt
to new needs and challenges. Future research could further
explore how to combine the PDCA cycle with new tech-
nologies and new concepts and delve into the long-term ef-
fect of the PDCA cycle on patients to promote the contin-
uous improvement and innovation of nursing management
in the operating room.

Conclusion

The implementation of the PDCA circulation method
in surgical care interventions for patients undergoing car-
diothoracic surgery demonstrated significant improvements
in psychological well-being, QoL, and patient satisfaction.
While no significant differences were observed in clinical
and laboratory parameters, the structured and systematic
approach of the PDCA cycle likely contributed to a safer
and more efficient care process. These findings underscore
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the importance of continuous quality improvement strate-
gies in enhancing patient-centered care and highlight the
potential of the PDCA method to improve overall surgical
care experiences.
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