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Background: The Plan-Do-Check-Act cycle (PDCA) (also known as the Daiming cycle) is widely used
in surgical management and can standardize nursing management and improve nursing quality. This meta-
analysis evaluated the application of the PDCA cycle during nursing management following gynecological
surgery.

Methods: PubMed, Web of Science, Embase, CNKI, Wanfang, and other databases were searched for
studies on applying the PDCA cycle in nursing management following gynecological and obstetric surgery.
Articles published between 2013 to 2020 in English and Chinese were included. The obtained data are
subjected to meta-analysis using Statal6.0 analysis software. Reported outcomes included: satisfaction with
care, nursing quality evaluation, and assessments using the Self-Rating Anxiety Scale (SAS) and Self-Rating
Depression Scale (SDS).

Results: A total of 14 articles were included, with a total of 1,629 participants. Meta-analysis showed that
satisfaction with gynecological surgery nursing using PDCA cycle management in the intervention groups
was higher than in the control groups, OR =6.57 (95% CI, 4.01, 10.76), P<0.001. The perception of nursing
quality was higher in the intervention groups than in the control groups, SMD =4.98 (95% CI, 3.32, 6.64,
P<0.001. SAS scores of the intervention groups were lower than that of the control groups, SMD =-2.22
(95% CI, -2.80, -1.65), P<0.001. SDS scores of the intervention groups were lower than that of the control
groups, SMD =-2.37 (95% CI, -3.15, -1.60), P<0.001.

Discussion: The application of PDCA cycle nursing management for gynecological surgery can
significantly improve patients’ satisfacdon with nursing, including the quality of nursing. At the same time,
it can effectively reduce the anxiety and depression of surgical patients, which benefits the surgery process.

Given these benefits, it has a high likelihood of being incorporated into clinical practice.
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Introduction

The operating theatre is a location for surgical
implementation related to the treatment and diagnosis of
patients. It is also one of the most important locations where
medical activities are performed. Surgical management
requires medical staff to standardize nursing management,

strictly carry out various nursing operations, improve the
quality of nursing management, and reduce the possibility
of risks during surgery. At the same time, nursing staff needs
to pay attention to the emotional status of patients to ensure
patients do not get distressed and to promote recovery from

illness. In particular, gynecological surgery involving women
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and girls with poor immunity and high susceptibility to
disease have a number of risks. There are slight differences
in the rate for gynecological surgical infections among
different hospitals in China, with a general incidence
between 0.5% and 3%. A meta-analysis showed that the
incidence of incision infection during cesarean sections is
about 1.8% in hospitals with Grade-II or above in Chinese
Hospital Classification Standard. In particular, the incidence
of incision infection in secondary institutions (2.3%) was
higher than that in tertiary institutions (1). The most
commonly performed gynecological surgeries are cesarean
sections, hysteroscopies, and laparoscopic surgeries; for
all of these procedures, the risk of surgical infection is
extremely high. The infection has serious consequences and
affects maternal and child health. Therefore, high-quality
nursing care is critical in these contexts.

In recent years, some studies have proposed applying the
Plan-Do-Check-Act (PDCA) cycle management in various
types of surgical management, where it plays a positive role
in the nursing management of the diagnosis and treatment
of various diseases (2,3). The PDCA cycle, also known as
the Daiming cycle, is an effective way to solve problems
and implement solutions (4). Four consecutive stages
characterize it: (I) Plan: find, describe, and dissect problems;
(II) Do: study and discuss effective countermeasures; (III)
Check: test the specific implementation effect of protocols
and analyze whether there are methods and measures for
improvement; (IV) Act: specifically apply the scheme to
clinical practice. The purpose of this meta-analysis is to
comprehensively evaluate whether the application of PDCA
cycle management has a positive impact on the quality
of nursing management following gynecological surgery
compared with routine nursing. We present the following
article in accordance with the PRISMA reporting checklist
(available at https://dx.doi.org/10.21037/apm-21-1590).

Methods
Inclusion criteria

Type of study

Retrospective or prospective clinical trials of PDCA cycle
management in gynecological and obstetric surgical care
management.

Type of participants

Inclusion criteria: (I) all cases required gynecological
surgery after clinical diagnosis; (II) no psychoneurotic
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disorders, able to communicate normally; and (III) all
signed the informed consent form for the clinical trial.

Exclusion criteria: (I) presence of organic disease or
mental illness; (II) the patients themselves or their family
members were unwilling to participate in the clinical trial;
and (IIT) duplicate study or insufficient data provided.

Intervention type

(I) The control group used the management method of
routine clinical nursing; (I) the PDCA cycle management
method was applied in the intervention group. The PDCA
cycle management method is implemented in the nursing
management of patients undergoing gynecological surgery
as follows at each step: (i) Plan: the nursing staff needs to
develop the nursing management plan and the corresponding
quantitative assessment according to nursing needs,
work content, surgical methods and the basic situation of
patients; (ii) Do: the nursing work at each stage is smoothly
implemented, and the planned protocol is evaluated to
ensure the hygiene and cleanliness of the patient’s operation
and inpatient environment. Moreover, prevention and/
or intervention concerning the patient’s psychological
status, dietary habits, and complications are implemented
as needed. The stability and fluency of the whole nursing
process are ensured. (iii) Check: the nursing conditions
of the department are checked periodically to detect the
shortcomings during the nursing work promptly, and the
nursing plane is appropriately adjusted. (iv) Act: adjustments
and improvements are made to rectify any problems during
nursing to improve the quality of surgical care further.

Result type

The outcome measures of the studies included at least one
of the following: satisfaction with nursing care, evaluation
of nursing quality, or Self-Rating Anxiety Scale (SAS)
and Self-Rating Depression Scale (SDS) assessments.
The critical value of SAS and SDS scores was 49 and 54
points respectively. Participants with scores below the cut-
off values were considered to have no negative emotions.
Those with scores above the cut-off scores were considered
to have high levels of anxiety and depression.

Research method

Five electronic databases, including PubMed, Web of
Science, Embase, China National Knowledge Infrastructure,
and Wanfang Database, were searched to identify
relevant studies published between 2013 and 2020. Only
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Potentially relevant studies
identified and screened for
retrieval (n=207)

Y

Excluded (n=160)
Excluded via title and abstract (n=148)
Review article (n=12)

Studies retrieved for more detailed
evaluation (n=47)

Y

Studies included in meta
analysis (n=14)

Excluded (n=33)
Meeting abstracts (n=3)
Unrelated research (n=19)
Case reports (n=2)
Overlapped data (n=9)

Figure 1 Literature screening procedure.

publications in English and Chinese were included. The
searches were performed independently by two reviewers.
Keywords included were: “PDCA cycle management,
Obstetrics & Gynecology, Surgical Care Management,
Meta-analysis”, (“#1 PDCA cycle management method”)
and (“#2 Obstetrics and Gynecology” or “obstetrics-
gynecology”) and (#3 “Surgical nursing management”)
and (#4 “meta analysis”). Different combinations of search
words were included to maximize the number of identified
studies. In addition, we searched through the reference lists
of retrieved studies and review articles to comprehensively
identify all relevant studies. The risk of bias in the literature
was assessed based on the presence of random allocation
methods, allocation concealment, blinding, complete
outcome data, and selective reporting.

Data extraction

Two reviewers screened the title, abstract, and keywords
of each record identified through the search strategy and
retrieved the full text of potentially relevant trials and
records of unclear relevance. Each potentially relevant
trial was independently screened against the inclusion and
exclusion criteria. If there were differences of opinion, they
were resolved through discussion with a third reviewer until
consensus was reached.

Statistical analysis

Data synthesis: input data to Stata 16.0. Quantitative
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evaluation of heterogeneity was performed with a Q test
and I’. ’=0% indicates that no heterogeneity was observed,
and larger values indicate enhanced heterogeneity. A
random effects model was applied when I’>50%. Pooling of
dichotomous results was reported in the form of odds ratios
(ORs) and 95% confidence intervals (Cls), and pooling
of numerical results were expressed as standardized mean
differences (SMD) and 95% CI. P<0.05 was considered
statistically significant. Sensitivity analysis was applied to
evaluate the reliability of the results of this meta-analysis.

Results
Research result

We initially screened 207 articles and eliminated 160 ineligible
articles based on the title, abstract, and/or full text. Meeting
minutes, case reports, and duplicate data were excluded.
Finally, 14 articles were included in the meta-analysis (5-18).
The literature screening procedure is shown in Figure 1. A
total of 1,629 participants were included (815 in the PDCA
group, 814 in the control group). The study types were
retrospective clinical trials, with sample sizes ranging from
30 to 286. The age of the intervention group participants
was between 31.1 and 48.4 years, and the age of the control
group members between 30.6 and 48.4 years. There was no
statistical difference in the age of participants between the
study types. Ten studies compared the satisfaction rate of the
two groups of care, seven studies compared quality-of-care
scores, and five studies compared SAS and SDS scores. The
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Table 1 Characteristics of included articles
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Ying Zhou 2018 2015.4-2017.4 143/143 36.15+4.63 38.45+6.54 Retrospective ~ (D+(2)
Ying Lu 2019 2017.2-2018.2 62/62 34.5+7.5 33.5+9.5 Retrospective ~ (D+(2)
Ming Li 2019 2017.8-2019.2 53/52 39.19x2.19 39.13x2.12 Retrospective (2

Lei Lei 2018 2016.3-2017.3 25/25 30.6+2.3 30.6+2.3 Retrospective (2
Qiongzhi Liu 2019 2016.1-2017.2 65/65 40.31+3.56 40.84+3.46 Retrospective ~ (3)+®)
Qing Ye 2020 2018.10-2019.10 50/50 42.2+2 1 41.8+2.4 Retrospective ~ @+3)+®)
Qingmei Che 2020 2015.1-2017.10 47/47 41.1+3.9 40.3+3.6 Retrospective ~ (D+3)+®)
Fang He 2018 2018.10-2019.11 50/50 40.2+2.1 39.2+2.3 Retrospective ~ (D+(3)+(®)
Hongyan Li 2020 2017.1-2019.2 31/31 31.12+2.34 31.51+2.62 Retrospective ~ (D+(3)+(3)
Huigin Zhang 2013 2012.4-2012.11 56/56 48.38+6.8 48.38+6.8 Retrospective (1)

Yagai Yang 2020 2016.11-2018.11 50/50 40.48+6.17 39.92+6.58 Retrospective (1)

Rong Li 2017 2016.1-2017.1 130/130 41.6+9.1 39.5+8.2 Retrospective (1
Dandan Zhu 2018 NR 15/15 36.5+2.0 36.3+2.1 Retrospective  (D+(Q2)
Jing Lou 2018 2017.1-2017.12 38/38 35.1+8.6 36.1+8.9 Retrospective ~ (D+(2)

(1): Satisfaction degrees; (2): Nursing quality score; (3): SAS score; (4): SDS score. Treat, Treatment; Con, Control; NR, not reported;

SAS,Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale.

basic characteristics of the included articles are shown in Table 1.

Meta-analysis and clinical effect evaluation

Satisfaction with nursing care

"Ten studies (n=622) reported on the impact of PDCA cycle
management on patient satisfaction in gynecological surgical
care. The pooled data showed little heterogeneity among
studies (I’=0.00%, P=0.980), and the fixed-effect model was
used. Meta-analysis showed that after the application of
the PDCA cycle management method, nursing satisfaction
was significantly higher compared to the control group,

OR =6.57 (95% CI, 4.01, 10.76), P<0.001 (Figure 2).

Nursing quality, SAS, and SDS scores

Seven studies (n=647) reported results of nursing quality
scores. The studies showed high heterogeneity (P<0.001,
I’=97.30%), and as such a random-effects model was used.
It was found that the quality-of-care score was significantly
improved in the PDCA cycle management group compared
with usual care, SMD =4.98 (95% CI 3.32, 6.64), P<0.001
(Figure 34).
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Five studies (n=486) evaluated SAS scores. There was
significant heterogeneity among the studies (P<0.001,
I’=84.00%), and as such a random-effects model was used.
Compared to the control groups, the application of the
PDCA cycle management method significantly reduced
anxiety scores [SMD =-2.22 (95% CI, -2.80, -1.65),
P<0.001] (Figure 3B).

Five studies (n=486) evaluated SDS scores. A heterogeneity
test revealed significant heterogeneity (P<0.001, I'=90.80%),
and therefore a random-effects model was used. The
result showed that the application of the PDCA cycle
management method in the intervention group significantly
reduced SDS scores [SMD =-2.37 (95% CI, -3.15, -1.60),
P<0.001] (Figure 3C).

Sensitivity analysis

Sensitivity analysis was performed on the results of nursing
satisfaction (Figure 4), nursing quality (Figure 5A), SAS
(Figure 5B), and SDS scores (Figure 5C). None of the indices
changed after pooling. This indicates that the sensitivity of
the results of this included study was low, and the results of
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Study %
ID OR (95% Cl) Weight
Zhou ying (2018) —:o— 7.15(2.07, 24.74) 16.28
Lu ying (2019) E 10.36 (1.27, 84.46) 5.35
Che gingmei (2020) E 3.14 (0.31, 31.30) 5.86
He fang (2018) ——oi— 3.27 (0.63, 17.07) 11.01
Li hongyan (2020) —oi— 5.89 (1.46, 23.73) 11.51
Zhang huiqin (2013) —E+— 10.80 (2.35, 49.67) 8.94
Yang yagai (2020) E > 10.76 (1.31, 88.47) 5.13
Li rong (2017) —o:— 6.42 (2.14, 19.20) 20.80
Zhu dandan (2018) ——0—5— 3.50 (0.69, 17.71) 10.01
Lou jing (2018) i 8.35(0.97, 71.65) 5.11
Overall (I-squared =0.0%, P=0.980) <> 6.57 (4.01, 10.76) 100.00

T
0.0113 1

Figure 2 Forest map of satisfaction with nursing care. OR, odd ratio; CI, confidence interval.

this meta-analysis are robust and credible.

Discussion

Modern medical care has developed rapidly, and the
operating room is an important place for the diagnosis and
treatment of patients in hospitals. Risks and unsafe events
during surgery are ubiquitous and uncertain. More and
more attention has been paid to risks that occur during
medical procedures, and both domestic and international
scholars are increasingly studying risks that occur during
medical treatments. Perfecting the nursing management
system in the operating theatre is conducive to enhancing
the doctor-patient relationship, improving the quality of
surgery, and better-ensuring treatment and rehabilitation
of patients. Traditional routine care has been unable to
meet the needs of current diagnosis and treatment service
management (19). The PDCA cycle management method
has been used widely in clinical practice and is an important
approach to improve the quality of care in clinical practice
(20-24). This meta-analysis assesses the effects of the
PDCA cycle management method applied to the nursing
management of gynecological surgery.

A total of 14 relevant studies published between 2013
and 2020 were included in this study. It was found that after
the application of the PDCA cycle management method in
gynecological surgery nursing, the nursing satisfaction of the

© Annals of Palliative Medicine. All rights reserved.

intervention groups was significantly higher than that of the
control groups. Nursing satisfaction involves aspects such as
surgical process, daily nursing quality, professional nursing
performance, and nursing service attitude, all of which are
closely related to nursing quality. They are key indicators for
evaluating the nursing management model and the quality of
nursing work, and they can provide a reference for hospital
administrators to develop strategies and continuously
improve nursing work (25). Applying the PDCA cycle
management method as a nursing model improves patients’
perceptions of the quality of nursing services.

Seven studies found that nursing care quality scores were
significantly improved in the PDCA cycle management group
compared to usual care. This shows that the quality of care
for patients receiving PTCA cycle nursing care in obstetrics
and gynecology improved and that such patients received
quality care services. Five studies found significant reductions
in SAS and SDS scores using the PDCA cycle management
method. Anxiety and depression are negative emotional states
that are detrimental to both the treatment and rehabilitation
of the patient’ illness. Studies have found that preoperative
anxiety is closely related to postoperative pain (26), and
relevant studies have reported that the preoperative anxiety
rate of surgery is about 18% to 35% (25). Some studies
have also shown that the female gender is an independent
risk factor for the development of anxiety, and the incidence
of anxiety and depression in female patients is significantly

Ann Palliat Med 2021;10(7):8072-8081 | https://dx.doi.org/10.21037/apm-21-1590
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A Study %
ID SMD (95% Cl) Weight
Zhou ying (2018) E 1.60 (1.33, 1.86) 15.58
Lu ying (2019) = 6.28 (5.42, 7.14) 15.01
Li ming (2019) - 4.51(3.79, 5.24) 15.19
Lei lei (2018) -gi— 4.53 (3.47, 5.59) 14.70
Ye ging (2020) - | 3.66 (3.01, 4.30) 15.28
Zhu dandan (2018) i —_— 13.11(9.60, 16.62) 9.22
Lou jing (2018) -%%- 4.46 (3.62, 5.31) 15.03
Overall (I-squared =97.3%, P=0.000) <> 4.98 (3.32, 6.64) 100.00
NOTE: Weights are from random effects analysis i

T ! T
-16.6 0 16.6
B Study %

ID SMD (95% ClI) Weight

T

i
Liu giongzhi (2019) —— -2.20 (-2.64,-1.77) 21.23
Ye ging (2020) — -2.40 (-2.92,-1.89) 20.24
Che gingmei (2020) — -2.25 (-2.77,-1.73) 20.21
He fang (2018) P -1.25 (-1.68, -0.82) 21.32

Ll
Li hongyan (2020) —_— : -3.21(-8.97, -2.45) 16.99
Overall (I-squared =84.0%, P=0.000) @ -2.22 (-2.80, -1.65) 100.00
NOTE: Weights are from random i
effects analysis E

T * T
-3.97 0 3.97

C Study %

ID SMD (95% Cl) Weight

T
Liu giongzhi (2019) —05— -2.52 (-2.98, -2.05) 20.56
Ye ging (2020) —_— E -3.84 (-4.51,-3.18) 19.06
Che gingmei (2020) —:0— -2.33 (-2.86, -1.81) 20.12
He fang (2018) : —— -1.28 (-1.71,-0.85) 20.76
Li hongyan (2020) —— -1.98 (-2.59, -1.37) 19.49
Overall (I-squared =90.8%, P=0.000)® -2.37 (-3.15, -1.60) 100.00
NOTE: Weights are from random E
effects analysis |

T - T
-4.51 0 4.51
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Figure 3 Forest maps of the scores of various scales. (A) Forest map of nursing quality score; (B) Forest map of SAS score; (C) SDS score.
SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; OR, odd ratio; CI, confidence interval.
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Meta-analysis estimates, given named study is omitted
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l
-1.47

| Lower CI Limit O Estimate Upper CI Limit
Zhou ying (2018) || 0
Lu ying (2019) | | e}
Che qingmei (2020) o
He fang (2018) o |
Li hongyan (2020) | | ©
Zhang huigin (2013) o |
Yang yagai (2020) | | o]
Lirong (2017) | | D
Zhu dandan (2018) o) |
Lou jing (2018) | | o
!
3.65 4. 6.57 11.72
Figure 4 Sensitivity analysis plot for nursing satisfaction. CI, confidence interval.
A Meta-analysis estimates, given named study is omitted B Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit | Lower CI Limit O Estimate | Upper CI Limit
Zhou ying (2018) | o | Liu giongzhi (2019) O
Lu ying (2019) o
Ye qing (2020) [¢)
Li ming (2019) o
Lei lei (2018) o Che gingmei (2020) | |
Ye qing (2020) o
He fang (2018) o
Zhu dandan (2018) )
Lou jing (2018) | o | Li hongyan (2020) |
2.53 3.32 4.98 6.64 7E35 -3.01 -2.80 -2.22 -1.65
C Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit
Liu giongzhi (2019) | | (o}
Ye qing (2020) o
Che qingmei (2020) | |
He fang (2018) | | o
Li hongyan (2020) o |
1
-3.43 -3.15 -2.37 -1.60 -1.33

Figure 5 Sensitivity analysis diagram for the scores of various scales. (A) Sensitivity analysis diagram for nursing quality score; (B) sensitivity

analysis diagram for SAS score; (C) SDS score. SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; CI, confidence interval.

© Annals of Palliative Medicine. All rights reserved.

Ann Palliat Med 2021;10(7):8072-8081 | https://dx.doi.org/10.21037/apm-21-1590



Annals of Palliative Medicine, Vol 10, No 7 July 2021

higher than that in male patients (27,28). These findings
indicate that reducing patients’ anxiety and depression
levels is important, especially in the gynecological surgery
population. It can reduce the occurrence of adverse hazards,
such as postoperative nausea and vomiting, postoperative
pain, etc. (29), which is likely to further enhance treatment’s
beneficial effects.

Nursing theory has gradually changed from being
patient-centered to meeting the needs of patients at
multiple levels, including general nursing, regulation of
disease emotions, etc. Therefore, in recent years, the related
research on improving the quality of nursing management
has gradually increased both domestically and abroad and
includes theoretical approaches including self-care defect
nursing theory, health promotion model, comfort theory,
the Failure Model and Effects Analysis (FMEA) model, and
humanized nursing (30). The ultimate purpose of exploring
new nursing models is to improve the quality of nursing
services. They aim to meet the needs of patients and
promote disease rehabilitation. Some recent related studies
have also proposed new nursing management models, such
as the FMEA model. At present, the theoretical approaches
to nursing have not been promoted in clinical practice.
The FMEA model is a risk analysis evaluation mode that
monitors the risks of a procedure and allows nursing staff to
adjust and improve their approach promptly. This can help
to eliminate risk factors and improve the quality of care
(31-33). Humanized nursing is a patient-centered approach
to nursing work. It aims to improve patients’ subjective
experience and to promote patients’ active cooperation
with treatment (34,35). Only one of the effective models
of care was discussed in this meta-analysis. It has not been
compared with other evidence-based models of nursing
care. New nursing management models require more
randomized clinical trials and meta-analyses to study their
application effects. The establishment and implementation
of high-quality and effective nursing management models
also need to be in line with the characteristics of particular
hospital settings and the patient’s unique situation.

In conclusion, the implementation of PDCA cycle
management can improve satisfaction with nursing services
and the quality of nursing care in the operating theatre.
At the same time, it can reduce the anxiety and depression
levels of patients.
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