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Application of checklist-based nursing care
process in patients undergoing intervention
for coronary chronic total occlusions: a quasi-
randomized study

Xia Ge'", Halyang Wu', Zhe Zang' and Jiayi Xie"”

Abstract

Background Coronary chronic total occlusion (CTO) interventions are more complex than general percutaneous
coronary intervention (PCl) procedures. However, only a few nursing methods are specifically applied to patients
undergoing CTO interventions. And the conventional nursing effect is not ideal, urgent need to explore more
effective nursing methods. The checklist is a simple and effective tool for error management and performance
improvement that has been widely used in many fields. But there have been no reports of the checklist being used to
improve care for CTO patients.

Objective This study aimed to investigate the effectiveness of a checklist-based nursing care process in patients
undergoing Coronary chronic total occlusion (CTO) interventions, including duration of care, patient anxiety,
improved patient satisfaction, and occurrence of adverse events.

Methods A total of 120 CTO patients undergoing percutaneous coronary intervention (PCl) were selected at our
hospital and divided into an intervention group (n=60, adopted the checklist-based nursing care process for patient
care) and a control group (n =60, adopted nursing care according to the existing workflow) according to different
nursing interventions. After surgery, the nurse in charge of the patient completed the nursing according to the “List of
postoperative care for CTO patients”filled in by the patient within 24 h after surgery, conducted a doctor satisfaction
survey, recorded adverse events, and completed the postoperative Self-Rating Anxiety Scale (SAS) score and patient
satisfaction survey before the patient was discharged. Subsequently, the Qc team checks the completion of the
patient’s checklist for safety and the completion of the questionnaire. Finally, the differences between the two groups
in preoperative nursing time, incidence of adverse events caused by nurses’ omission or inadequate guidance, patient
anxiety, and doctor and patient satisfaction were compared.

Results The intervention grouphad significantly shorter preoperative nursing care time and significantly lower the
total number of adverse events than the control group (P < 0.05).The postoperative Self-Rating Anxiety Scale (SAS)
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score of the intervention group was significantly lower than that of the control group (P< 0.05).The satisfaction of
doctors and patients in the intervention groupwas significantly higher than that in the control group (P<0.05).

Conclusion The application of the checklist-based nursing care process in patients with CTO intervention can

significantly reduce the preoperative nursing care time, reduce patient anxiety, improve patients'and doctors’
satisfaction with nursing care, and effectively reduce the occurrence of adverse events caused by nurses’ omissions or

inadequate instructions.

Trial registration The protocol of the trial was registered retrospectively of Chinese Clinical Trial Registry (registration

number ChiCTR2200056804, reg date17/02/2022).

Keywords Coronary chronic total occlusions, Checklist, Percutaneous coronary intervention, Nursing

Background

Coronary chronic total occlusion (CTO) is a common
type of lesion in patients with coronary artery disease,
and percutaneous coronary intervention (PCI) serves as
one of the primary treatment methods for CTO patients
[1-4]. Compared to other modalities such as drug ther-
apy [4-6], PCI procedures offer significant advantages.
Several studies have reported that CTO lesions account
for 18-52% of patients undergoing coronary angiogra-
phy [7-9]. However, patients with CTO face more severe
vascular lesions compared to patients with common
coronary artery disease, typically requiring longer surger-
ies and extending postoperative recovery time. Nurses
must undergo more extensive preparation before the
surgery. The postoperative nursing process and educa-
tion for CTO patients also have obvious characteristics.
This complicates and reinforces the care required during
the PCI process [10]. Various nursing methods have been
applied to PCI surgery, including Orem self-care mode
[11], evidence-based care [12], full course care [13], and
clinical nursing pathway [14]. However, most of these
studies focus on the benefits for patients, There is still
a lack of analysis and exploration on improving nursing
work efficiency, reducing nursing defects and adverse
events. Therefore, the nursing approaches typically used
for PCI procedures may not be entirely suitable for
patients with CTO [11-14].

Traditionally, PCI for non-occlusive disease was con-
sidered a low-risk procedure for patients with stable
coronary artery disease. A national audit of over 100,000
PCIs conducted annually reported early Q-wave MI,
emergency CABG, cerebrovascular accident, and mortal-
ity rates at 0.03%, 0.02%, 0.04%, and 0.14%, respectively36.
However, significant advancements in coronary interven-
tion equipment now allow successful revascularization of
a broad range of CTO lesions using advanced techniques.
Performing CTO interventions safely requires specialized
training and education in centers committed to achieving
a high level of success for these challenging procedures
[10].

When performing interventions in hospitalized
patients with CTO, various nursing-related challenges

arise [11-14]. Furthermore, the absence of a unified and
standardized management process indirectly impacts
clinical work and reduces the satisfaction of both doc-
tors and patients [11-14]. As routine nursing practices
may not yield satisfactory results, it is essential to explore
more effective nursing methodologies [11-14]. Check-
lists have been proven to be a simple and effective tool
for error management and performance improvement in
fields such as biology, education, and food service [15—
17]. Widely recommended for use in the medical field,
checklists have demonstrated significant results in the
operating room [18], intensive care unit [19], obstetrics
[20], dialysis [21], and medical teaching [22]. Despite this,
checklists have not been reported to improve the care of
CTO patients.

Therefore, this study aims to evaluate the application
of checklist-based nursing care for patients undergo-
ing CTO interventions by analyzing various indicators,
including the duration of care, patient anxiety levels,
improved patient satisfaction, and occurrence of adverse
events.

Methods

Study design

Our study began with the formulation of the checklist.
The design of the checklist was based on the latest ver-
sion of the 2020 Chinese Interventional Guidelines, CTO
Guidelines, and related literature, combined with the
current situation of the department where the work was
conducted, to develop a list of nursing tasks before and
after CTO interventions in line with clinical reality. The
contents of the checklist were subjected to expert cor-
respondence by the Delphi method [40] (The premise of
this method is that pooled intelligence can enhance indi-
vidual judgement. In practice, the researcher choses the
panel of experts, and develops a series of iterative ques-
tionnaires. Panelists reply anonymously to the iterative
questionnaires, where every questionnaire sent repre-
sent a round. At every round, panelists receive feedback
in the form of a statistical representation of the overall
group’s response. The goal of the multiple iterations is to
reduce the range of responses and gain consensus based
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on criteria chosen a priori by the researcher. The critical
issues of conducting a Delphi study are the development
of the questionnaire, the definition of consensus and the
interpretation of non-consensus, criteria for selection of
the panel and data analysis) [40], and the final contents
of the list were determined (Fig. 1). Nursesresponsible
for the overall care of patients will then assist 120 CTO
patients recruited from December 2020 to July 2021 to
complete the checklist. The main intervention target, the
nurse, can improve the quality and efficiency of work by
using the checklist, and finally achieve patient satisfac-
tion and doctor satisfaction.

Sample and setting

Patients who underwent CTO intervention in the
Department of Cardiology, Shengjing Hospital, China
Medical University, in Shenyang, China, from December
2020 to July 2021, were selected.The inclusion criteria
were as follows: [1] the clinical symptoms and coronary
angiographic results were in accordance with the interna-
tional diagnostic criteria for CTO [2]; age>18 years and
the disease was within the scope of indications for inter-
vention [3]; physically able to receive cardiac treatment
interventions [4]; no relevant contraindications [5]; nor-
mal cognition, hearing and intelligence, and basic com-
munication and understanding ability; and [6] complete
data collection, voluntary participation, and good com-
pliance in this study.

The exclusion criteria were as follows: [1] patients with
serious chronic diseases or major organ dysfunctions
such as diseases of the liver and kidney [2]; patients with
unopened vessels requiring secondary surgery or bypass
[3]; patients who are not undergoing PCI for the first
time [4]; patients who cannot communicate effectively
[5]; patients with psychiatric disorders, psychiatric his-
tory, visual and hearing impairment, or cognitive impair-
ment [6]; patients who develop serious mental or physical
illnesses during hospitalization; and [7] patients who are
breastfeeding or pregnant.

Interventions

Intervention group: The checklist-based nursing care
process was used to provide care and education to
patients with CTO before and after PCI, and the spe-
cific contents and methods are as follows. A paper ver-
sion of the checklist-based nursing process required for
the study was also printed. After the patient with CTO is
admitted to the hospital, the primary nurse will create a
checklist for him/her, fill in the complete patient informa-
tion, and manage the admitted patient according to the
checklist item by item, that is, tick “V” at “yes” for com-
pleted tasks and “V” at “no” for those that are not com-
pleted. If the patient fails to complete this item during the
implementation process, tick “V” at “not applicable;” and
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the checklist will be kept for statistical purposes after the
patient is discharged from the hospital. Within 24 h of
admission, the primary nurse will score the patient based
on the Self-Rating Anxiety Scale (SAS) and provide nurs-
ing care to the patient following the “Preoperative Nurs-
ing Care Checklist for Patients with CTO”

Nurses need to be trained on intervention prior to
intervention.All contents of the preoperative nursing
care checklist for patients with CTO should be com-
pleted 1 day before surgery to 1 h before surgery (Fig. 1).
The patients only fill in demographic details at the top
of the checklist. The rest is done by the nurse.The mem-
bers of the quality control team should check whether
all contents of the checklist and the questionnaire are
completed within 1 h before surgery and inform the pri-
mary nurse in time if there are any missing items and
make up for them before surgery. The primary nurse
should record the time needed to complete all the con-
tents of preoperative nursing checklist.After surgery, the
primary nurse provided care to the patient following the
“CTO patient postoperative nursing care list,” completed
the postoperative nursing care checklist for patients with
CTO within 24 h after surgery (Fig. 2), conducted doctor
satisfaction survey, recorded adverse events (see Fig. 2),
completed the postoperative SAS scale scoring before
patient discharge, and conducted the patient satisfaction
survey. Members of the quality control team checked the
completion of the checklist before the patients were dis-
charged and checked the completion of various question-
naires. In case of any omission, the primary nurse shall
make up in time.And also, not all differences between
groups are reflective of the use of the checklist.

Control group: Nursing care process for patients
with CTO was carried out according to existing work-
ing methods, clinical observation, and health education.
That is, nurses performed preoperative preparation and
provided postoperative nursing care according to medi-
cal advice and personal work habits after patients were
admitted to the hospital, placed intravenous indwell-
ing needles one day or on the same day before surgery,
performed skin preparation in the operating area, and
provided preoperative diet, medication, and psychologi-
cal guidance. The time required to complete all preop-
erative nursing tasks was recorded. The patient’s clinical
observation, wound care, postoperative education, diet
instruction, medication, and psychological guidance were
conducted regularly according to the doctor’s postopera-
tive advice. The preoperative and postoperativeSASscor-
ing was performed within 24 h of admission and before
discharge, respectively. The doctor satisfaction survey
was conducted after surgery. The patient satisfaction sur-
vey was performed before discharge, and the occurrence
of adverse events was recorded.
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Name: Bed No.:
Admission Diagnosis: Admission Date:
Implementation
status
Item Content Not
yes  no applicable
Dietary Low-salt and low-fat diet before surgery. O o 0
guidance
Diabetic diet for Diabetic patients. o o o
Patient Left arm preferred for indwelling needle, left foot for O o o
preparation special cases.
Skin preparation: assess whether the patient needs skin O o o
preparation.
Dress code: wear wristbands on left hand, remove all O o o
metal jewelry, female patients take off underwear with
steel ring.
Practice urination and defecation in bed. ] o o
Get enough sleep the night before surgery. o o o
History of allergy to contrast media. a o O
Fasting or eating less before surgery. d o o
Emptying the bladder before entering the operating room. O o 0
Need for catheterization. O m]
Goods Inform family members to prepare water cups, straws, O o o
preparation potties, and urinal pad.
Air mattress for patients undergoing lower limbs PCL ad o o
Prepare resuscitation items and drugs. ] o o
Give anticoagulants, anti-anginal drugs and other drugs O o o
Drug correctly as prescribed by the doctor, and observe the
instruction efficacy and adverse effects of the drugs.
Give sedation, if necessary, as prescribed by the doctor. o o o
Inform patients of oral drugs usage and precautions. d o o
Mental Explain to patients about the surgery and inform them O o O
nursing about precautions.
Explain to family members to relieve their tension and O o o
anxiety.
Assess the patient’s psychological state. ad o o
Adequate psychological nursing care for nervous, anxious, U o o

and fearful patients.

Fig. 1 Preoperative-PCl nursing care checklist for CTO patients

Quality control: [1] A checklist for quality control
team was also established. The head nurse served as the
team leader, and the team members were the head nurse
assistant and two senior primary nurses with more than
5 years of experience. The team members were trained
with the contents of the checklist, overall process of the
study, and when to conduct checks to ensure the imple-
mentation of the checklist. The quality team measur-
ing the occurrence of adverse events was blinded to the
study allocation groups for the patient outcomes they
were assessing [2]. Training organization. The head nurse

organizes trainings for all nurses in the department to
study the content of the checklist, understand the overall
process of scientific research, and ensure complete data
collection [3]. Implementation of supervision and inspec-
tion. Members of the quality control team strictly check
whether the study content is implemented on time before
and after the surgery, and in any case of omission, the
primary nurse is required to further complete the tasks to
ensure appropriate implementation.
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Implementation status

Item Content Not
yes no  applicable
Clinical 24 h postoperative ECG monitoring and vital signs 0O O m]

observation monitoring.
Observation of blood flow and arterial pulsation in the O O O
operated limb.
Observe whether the patient has low back pain, abdominal 0O O O

pain, chest tightness, and chest pain.

Monitor blood routine, kidney function, and coagulation 0O O O

function.

Prepare resuscitation items and drugs. o O O
Wound Bandage the puncture site with pressure for 24 h, and O O O
care decompress and exhaust pressure every 3 h, for a total of 2

times.

Observe the puncture wound for bleeding and hematoma o O O

Patients with femoral artery puncture are placed on hoverbed 0O ] m]

and given lower limb restraint brakes, if necessary

Dietary Patients without heart failure should drink more water to 0O O O
guidance promote the excretion of contrast media.
Low-salt and low-fat diet, more crude fiber food to prevent 0O m] ]
constipation.
Health Patients with femoral artery puncture are advised to stay in 0O O O

education  bed absolutely for 12 h, and the limb on the operated side can
be turned axially after 12 h to prevent pressure sores.
Defecate in bed, defecate without using too much force. o O O
Do not over flex the operated limb, move the fingertips O O O

appropriately, and do not lift more than 5 kg of weight for 3

months.
Drugs instruction: Long-term oral anticoagulants are 0O O O

required, watch for nosebleeds, bleeding gums, black stools,

etc.

Regular blood tests. o O O

Femoral artery puncture patients should not do deep squats. o O O
Mental Listen to the patient’s chief complaint. ] ] m]
nursing

Assess the patient’s psychological state. m} O O

Adequate psychological nursing care for anxious patients. o O O

Fig. 2 Postoperative-PCl nursing care checklist for CTO patients

Measurements primary nurse herself.The less total preoperative nursing
Preoperative nursing care time. This refers to the sum of  care time, the less the work time.
time spent by the primary nurse on all matters related Occurrence of adverse events due to nurse’s omis-

to preoperative preparation, which was timed by the sion or inadequate instruction. This includes inadequate
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preoperative patient preparation (failure to leave a
venous access or incorrect placement of the venous
access, blockage of the venous access, failure to prepare
the skin in the operative area, and omission of prepara-
tions), failure to clean the contaminated operative area
during surgery (such as vomitus and feces), and failure
to train the patient about defecation on bed after surgery
resulting in postoperative urinary difficulties, puncture
site injury, bleeding, hematoma, and skin problems in
patients after braking of the femoral artery puncture.

Patients’ anxiety. The SAS scale was used to compare
the preoperative and postoperative anxiety of the two
groups. There were 20 items in total, and the 4-level scor-
ing methodwas adopted, with 15 positive scores and 5
negative scores.<50 points indicate no anxiety, 50-59
points indicate mildanxiety, 60—69 points indicate mod-
erate anxiety, and >69points indicate severe anxiety [41].
The higher the score, theworse the mental state [41].

Doctor and patient satisfaction. The “Doctors’ Satisfac-
tion with Nursing Care Questionnaire” and the “Patients’
Satisfaction with Nursing Care Questionnaire” were used
for the assessment. The higher the score, the better the
satisfaction.

Validity and reliability of instruments

Cronbach’s a of SAS was 0.932.The content validity index
of the nursing care checklist for CTO patients was 0.82,
and internalconsensus reliability Cronbach’s a coefficient
was 0.859. The content validity index of theDoctors’ Sat-
isfaction with Nursing Care Questionnairewas 0.85, and
internalconsensus reliability Cronbach’s a coefficient was
0.893. Thecontent validity index of Patients’ Satisfaction
with Nursing Care Questionnairewas 0.83, and internal
consensus reliability Cronbach’s a coefficient was 0.898.
All the above scales have good reliability and validity.

Randomization

Doctors use random sequence software to generate 1 to
120 random serial numbers. Random serial numbers and
then in the order in which the patients were treated, from
front to back. Odd-numbered patients were included in
the intervention group, while even-numbered patients
were included in the control group. In order to avoid
cross-infection during the experiment, the intervention
group and the control group were arranged in wards A
and B respectively. (Note: Both groups of patients were
blinded, meaning they were unaware of whether they
were in the experimental group or the control group;
Doctors who evaluate the quality of patient care use a
blind method, that is, they are unaware whether the eval-
uated patients are in the experimental group or the con-
trol group; The nurses in the control group used a blind
method, that is, they were unaware that the ward had
become the control group and still used existing working
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methods to care for patients; The nurses in the experi-
mental group used a non blind method, that is, they were
aware of using checklists to care for patients and received
unified training.)

Sample size

Group sample sizes of 43 and 43 achieve 90% power to
reject the null hypothesis of equal means when the popu-
lation mean difference of preoperative nursing care time
is 5 min and - with a standard deviation for both groups
of 7 min and with a significance level (alpha) of 0.050.
Assuming a 20% potential dropout rate, the final sample
size was increased to 120 subjects, with 60 subjects in
each intervention group.

Statistical analysis

SPSS 26.0 software was used for statistical analysis. Mea-
surement data were expressed as ( x+s), and the t test
was used for comparison between groups. Count data
were expressed as number of cases or percentage, and the
X2 test was used for comparison between groups. The dif-
ference was considered significant at P<0.05.

Result

The basic information between the two groups

Among the 120 patients, 109 completed the study, and 11
patients did not complete the questionnaire due to early
discharge from the hospital. The final intervention group
included 56 patients with mean age of (65.05+10.14)
years, and the control group included 53 patients with
mean age of (65.02+10.73) years. No significant differ-
ence was found between the two groups in terms of age,
gender, ethnicity, marital status, job and health insurance
type, and days of hospitalization (all P>0.05; Table 1).

Preoperative nursing care time

The average preoperative nursing care time in the inter-
vention group was 37.61%+5.15 min, which was much
lower than the 50.98+5.61 min in the control group. In
the intervention group, 71.4% and 28.6% of the patients
had preoperative nursing time<40 and 40-50 min,
respectively, and all patients had preoperative nursing
time<50 min, compared with 3.8% and 37.7%, respec-
tively, in the control group. In addition, 58.5% of patients
had a preoperative care time>50 min. The preoperative
care time in the intervention group was significantly
reduced compared with that in the control group, and the
difference was significant (?<0.05; Table 2).

Occurrence of adverse events

Preoperatively, the intervention group had indwelling
venous access in the wrong limb and one venous access
blockage, while the control group had two non-indwell-
ing venous accesses, two indwelling venous accesses
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Table 1 The basic information between the two groups

Item Interven- Control x2ort P
tiongroup  group
(n=56) (n=53)
Age(T = s, years) 65.05+10.14 65.02+10.73 0017 0.986
Gender(cases) 0371 0.542
Male 39 34
Female 17 19
Ethnicity (cases) 0.000 1.000
Han 55 52
Other 1 1
Marriage status 0.320 0.572
(cases)
(Married) 55 50
(Single) 1 3
Profession(cases) 0.966 0.326
Retired 41 43
On-the-job 15 10
Medical Insurance 2810 0.094
Type(cases)
In the city 50 41
Out of the city 6 12
Days of hospitaliza-  6.18+2.39 6.85+3.18 -1.260 0210

tion(x + s, days)

Table 2 Comparison of preoperative care time between two
groups of patients

Item Interven-  Control x2ort P
tion group group
(n=56) (n=53)
Preoperative nursing 37.61+5.15 5098+561 -12.965 <0.001
care time (x+s,mins)
Preoperative nursing 79.971 <0.001
care time grouping
<40 min 40 2
40-50 min 16 20
>50 min 0 31

in the wrong limbs, and three blocked venous accesses.
Intraoperatively, vomiting and defecation did not occur
in theintervention group, while one case of vomiting and
two defecations were recorded in the control group. Dur-
ing the postoperative period, one case of bleeding at the
puncture site without dysuria and skin-related problems
occurred in the intervention group, while in the control
group, one case of bleeding at the puncture site, two
hematomas at the puncture site, two cases of dysuria,
and one case of degree I pressure sore caused by brak-
ing after femoral artery puncture occurred. When each
adverse event was compared separately,there was no sig-
nificant difference (P>0.05) except the “Omission goods”.
However, the total number of adverse events, the occur-
rence of nursing-related adverse events in the interven-
tion groupwas significantly lower than that in the control
group (P<0.05; Table 3).
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Table 3 Comparison of the incidence of nursing-related adverse
events in the two groups [n(%)]

Groups Interven-  Control x2 P
tion group group value value
(n=56) (n=53)
n(%) n(%)
Preoperative  Intra- 2(3.57) 7(13.21) 2187  0.139
venous
Access
Related
Skin prepa-  1(1.79) 6(11.32) 2686 0.101
ration in
the operat-
ing area
related
Omission  1(1.79) 8(15.09) 4731 0.030
goods
Vomiting 35 2 0.001 0978
Intraoperative Defecation 16 20 0.567 0451
Postoperative  Puncture 1(1.79) 3 (5.66) 0320 0572
site related
Difficulty in 0 2(3.77) 0567 0451
urination
Skin 0 1(1.89) 0.001 0978
Related
Total 5(8.93) 30(56.60) 28391 <0.001
occurrence

Patient anxiety

Most patients in both groups had different levels of anxi-
ety before surgery, and the difference in SAS scores was
not significant (P>0.05).There was no significant differ-
ence in the number of people with no anxiety, mild anxi-
ety, moderate anxiety and severe anxiety (P>0.05). The
postoperative SAS scores decreased in both the obser-
vation and control groups compared with the preop-
erative scores, but the preoperative SAS score decreased
from 65.58+8.20 to 53.03£10.24 in the intervention
group, while the preoperative SAS score decreased from
66.27+9.73 to 60.87%8.97 in the control group.The post-
operative SAS score of the intervention group was signif-
icantly lower than that of the control group (2<0.05). The
number of people with no anxiety, mild anxiety, moder-
ate anxiety, and severe anxiety were 21, 20, 13, 2 in the
intervention groupand 4, 18, 18, 3 in the control group.
The number of people with all degrees of anxiety in the
intervention groupwas significantly reduced, and there
was a significant difference compared with the control
group (P<0.05; Table 4).

Doctor and patient satisfaction

The doctor and patient satisfaction scores of the interven-
tion group were higher than those of the control group.
The implementation of the checklist-based nursing care
was effective in enhancing doctor and patient satisfaction
with nursing care, and a significant difference was found
between the two groups (P<0.05; Table 5).
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Table 4 Comparison of SAS scores in the two groups

Item Interven- Control xlort P
tiongroup  group
(n=56) (n=53)
Preoperative score 65.58+8.20 66.27+9.73 -0403 0688
(x5, scores)
Preoperative score 2892 0409
grouping
<50 1 3
50-59 12 11
60-69 26 18
>69 17 21
Postoperative score 5303+£1024 6087+£897 -4236 <0.001
(x5, scores)
Postoperative score 20471 <0.001
grouping
<50 21 4
50-59 20 18
60-69 13 18
>69 2 13
t 11.624 4782
P <0.001 <0.001

Table 5 Comparison of doctor and patient satisfaction in the
two groups ( x+s, scores)

Groups Cases Doctor Patient
satisfaction satisfaction

Intervention group 56 112.89+12.11 93.64£6.89

Control group 53 100.09+8.34 84.32+7.46

t 6.392 6.780

P <0.001 <0.001

Discussion

At present, there is no unified standard and consensus on
the nursing care process before and after PCI procedures
in China, and various medical units have discussed the
nursing care methods for patients undergoing PCI pro-
cedures from different nursing perspectives [13, 26—30].
Although some foreign scholars have made Consensus
Statement of Standards for Interventional Cardiovascu-
lar Nursing Practice [31], the ones for patients undergo-
ing CTO intervention alone were not mentioned. Most
of the research of these scholars is to improve the qual-
ity of life, psychological state and prognosis of patients,
and few studies on the nursing work itself.Based on this,
for nurses, effective clinical nursing work methods play
a very important role in reducing nursing care time,
improving work efficiency, reducing nursing-related
adverse events, and improving doctor and patient sat-
isfaction.Previous studies have shown that nursing
intervention in the interventional treatment of chronic
complete occlusion of coronary artery disease has a very
significant clinical effect, not only can improve the suc-
cess rate of surgery, but also can reduce complications, so
as to make patients satisfied [32].
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This study showed that the nurses in the intervention
group spent significantly less time on preoperative nurs-
ing care than those in the control group.The nurses in
the intervention groupused a preoperative nursing care
checklist and completed the checklist item by item to
ensure the continuity of nursing care. Despite interrup-
tions in some special cases, the overall time spent on pre-
operative nursing care was significantly reduced; thus,
nurses could be more consistent in providing care and
could devote the time saved to other nursing tasks.

Adverse events related to nursing care in patients
with CTO before and after surgery were mainly caused
by poor instructions and work omissions by nurses. In
this study, both groups of patients had a high incidence
of preoperative adverse events, which could indirectly
lead to corresponding intraoperative and postoperative
adverse events. The rates of various adverse events in the
intervention groupbefore, during, and after surgery were
significantly lower than those in the control group, and
none of the patients in theintervention group experi-
enced intraoperative vomiting or defecation, nor did they
have any skin problems related to defecation difficulties
or pressure sores after surgery, indicating that the adop-
tion of the checklist-based nursing care process resulted
in more adequate preoperative preparation and ensured
that the nurses did not miss patient care tasks. Moreover,
the adoption of the checklist-based nursing care process
helped reduce the incidence of nursing-related adverse
events in CTO surgery.

Anxiety is common in patients undergoing PCI, and
several factors can increase the risk of depression in
patients [33], especially before PCI. Some studies have
shown that the prevalence of anxiety and depression in
patients is significantly increased one day before and after
PCI, and this anxiety can affect the patient’s postopera-
tive anxiety and should be addressed early [34, 35]. PCI
in patients with CTO is more complicated than normal
PCI procedures, which are more complex and takes lon-
ger time; therefore, preoperative anxiety is more severe in
patients with CTO.

This study also showed that the patients in both groups
had different anxiety levels before surgery and that their
anxiety scores decreased after surgery. However, com-
pared with the scores of the control group, the scores
of the intervention group decreased more significantly.
This finding indicates that after the application of the
checklist-based nursing care process, the nurses provided
holistic preoperative and postoperative nursing care to
patients, the nursing care was more consistent, the pre-
operative preparation was adequate without omission,
the education content was complete, and the postop-
erative health education and psychological nursing care
for patients played a certain role in alleviating anxiety.
Relevant reports proposed that the whole seamless link
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nursing intervention can shorten the time of regional
collaborative treatment for patients of acute coronary
syndrome, improve the prognosis, reduce the economic
burden of patients, and improve the efficiency of acute
coronary syndrome treatment [36]. The study found that
CTO interventional therapy should not only pay atten-
tion to the success of surgery, but also pay attention to
the safety of patients and reduce the pain of patients.
The rich experience in intraoperative cooperation and
interventional knowledge of catheter room nurses, their
familiarity with the interventional therapy strategies
and procedures of CTO, the manifestations of intraop-
erative complications and imaging characteristics, their
understanding of the characteristics, functions and use of
interventional instruments and their proficiency in emer-
gency measures, can help us to have nursing foresight for
possible intraoperative complications, so as to achieve
early prevention and detection. Early treatment, in order
to prevent and reduce the occurrence of complications,
so that the surgical outcome is more successful [37].

Clinicians are the closest and most important partners
of nurses, and the evaluation of nursing work by doctors
has a strong reference, which is of great significance to
improve nursing services, enhance nursing quality, and
promote hospital development [38]. Patient centered-
ness is the purpose of nursing care, and patient satisfac-
tion has always been an important indicator of nursing
care. Nursing plays a key role in enhancing healthcare
services and improving patient satisfaction by strength-
ening patient education and participation [39]. This
study shows that the use of the proposed checklist can
remind and guide nurses in providing comprehensive
care to patients. After the implementation of checklist-
based nursing care process, the preoperative nursing
care guidance becomes more comprehensive, and pre-
operative preparation is more sufficient, which prevents
adverse events that disrupt the surgical process. Postop-
erative nursing care is properly implemented, which not
only enables patients to pass through the hospitaliza-
tion period smoothly but also reduces the workload of
doctors.

Clinical implementation

The nursing checklist used in this study can be applied
to the perioperative care of clinical CTO patients under-
going PCI. Nurses refer to the checklist to implement
nursing measures for patients one by one, and mark the
completed items before completion to avoid omissions
and confusion. Its content is clear and concise, classi-
fied according to items and content, easy to operate,
standardized and easy to implement, and standardized
the nursing process of CTO patients, And it is con-
cluded that using checklists to care for CTO patients can
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improve work efficiency and reduce the occurrence of
adverse events.

Research recommendation and future considerations

This study is the first time that Checklist-based Nursing
has been applied to the care of patients undergoing CTO
interventional operation. Therefore, more randomized
controlled trials should be conducted using other feasible
nursing methods to identify the best and most effective
nursing methods for CTO interventional operation.

Research strengths and limitations

In Chinese studies, studies on improving nurses’ work
efficiency before and after PCI are rarely found in the lit-
erature, and there are even fewer nursing processes solely
for CTO patients. Starting from the nurses themselves,
this study is the first to apply the checklist to patient
nursing for CTO interventional procedures to explore
effective working methods that can reduce the nursing
staff’s preoperative preparation time and reduce nursing
errors. The main limitation of this study is that it was a
single-center experiment, which reduces generalizability.
The selected patients were patients with standard condi-
tions of CTO interventional operation, and the excluded
patients were not collected. It is stated that the clinical
nurses using the checklist recorded the amount of time
they spent on preoperative preparation of patients. There
is therefore the potential for bias to be introduced, as the
nurses were evaluating their own practice. Due to limita-
tions in the research design, this study did not employ a
fully random method, which may introduce certain selec-
tion bias.

CTO is a complex vascular disease, and studies have
shown that nursing intervention in the interventional
treatment of chronic completely occluded coronary
artery disease can not only improve the success rate of
surgery, but also reduce complications, making patients
satisfied, which is consistent with the nursing interven-
tion results used in this study. A systematic review [42]
of safety checklists found that the safety of patients is
not consistent and requires more high-quality research
to confirm. But these articles only focus on exploring
patient safety, and the studies involved are all histori-
cal controls, with bias and confounding. A randomized
controlled trial found that the use of checklists was not
meaningful in terms of mortality rates and improving
nursing processes in critically ill patients. However, this
study not only used checklists, but also conducted goal
setting and physician prompted interventions, and did
not mention the relationship between the use of check-
lists and improving nursing efficiency and reducing
nursing defects. This study compared routine care with
the use of checklists in nursing interventions for CTO
patients. It was found that using checklists in nursing
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interventions for CTO patients can significantly shorten
preoperative nursing time, reduce the occurrence of
nursing defects, and reduce patient anxiety, improving
patient and doctor satisfaction with nursing.

Conclusion

The application of a checklist-based standard nursing
care process in patients undergoing CTO interventions
can significantly reduce the preoperative nursing care
time, alleviate patient anxiety, improve patient and doctor
satisfaction with the nursing care, and effectively reduce
the occurrence of adverse events caused by nurses’ omis-
sions or inadequate instructions. The proposed checklist-
based standard nursing care process is worthy of clinical
promotion and application.
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