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Abstract: Objective: To investigate the effect of a nursing protocol based on the KABP (Knowledge, Attitude, Belief 
and Practice) model in the cardiac rehabilitation (CR) of patients with acute myocardial infarction (AMI) after per-
cutaneous coronary intervention (PCI). Methods: In this prospective study, a total of 76 patients with AMI who un-
derwent PCI were selected as the research objects. Through random number table, the participants were divided 
into 41 cases in the KABP group (cardiac rehabilitation nursing based on KABP model) and 35 cases in the control 
group (conventional rehabilitation nursing). All patients underwent echocardiography within 48 hours after PCI and 
3 months after the postoperative follow-up to determine the improvement of their cardiac function. The risk of falling 
out of bed for 7 days after surgery, the physical improvement and exercise endurance before and after the interven-
tion, as well as the scores of Coronary Artery Disease Self-Management Scale (CSMS) and China Questionnaire of 
Quality of Life in Patients with Cardiovascular Diseases (CQQC) were compared between the two groups. Results: 
Within 48 hours after operation, there was no significant difference in the indicators of cardiac function between 
the two groups (all P>0.05). After 3 months of postoperative follow-up, the improvement of cardiac function of 
KABP group including left ventricular ejection fraction, stroke volume, and cardiac index were significantly better 
than those of the control group (all P<0.05), and NYHA class was also significantly better than that of the control 
group (P<0.001). On the 7th day after operation, the high risk of falling out of bed in the KABP group (17.07%) was 
significantly lower than that in the control group (74.29%; P<0.001). The metabolic equivalent, 6-minute walk test 
scores, and CQQC scores of the KABP group were significantly higher than those of the control group (all P<0.01). 
The total scores of daily life management, disease medical management, emotional cognitive management and 
self-management in CSMS were significantly higher than those of the control group (all P<0.01). Conclusion: Cardiac 
rehabilitation care based on the KABP model can improve the recovery of cardiac function of AMI patients after PCI, 
reduce the risk of falling out of bed, help patients recover their physical status and exercise endurance, and improve 
their management behavior and postoperative life quality.
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Introduction

Acute myocardial infarction (AMI) is a common 
critical cardiac disease caused by acute myo-
cardial ischemia and necrosis due to coronary 
artery stenosis and occlusion [1]. With quick 
and obvious curative effects, percutaneous 

coronary intervention (PCI) technology can sig-
nificantly increase the vascular recanalization 
rate of AMI, restore effective myocardial blood 
perfusion, and reduce its fatality rate, and thus 
the preferred treatment for AMI patients at 
present [2]. However, PCI can only temporarily 
relieve the mechanical stenosis or occlusion of 

http://www.ajtr.org


KABP nursing model for patients with AMI after PCI

3023 Am J Transl Res 2021;13(4):3022-3033

coronary arteries, but not able to eliminate the 
cause to completely hinder the continued 
development of atherosclerosis. In addition, 
the risk of adverse cardiovascular events after 
PCI is extremely high. Therefore, other interven-
tions need to be supplemented after surgery  
to consolidate its efficacy [3]. It was confirmed 
by a previous study that cardiac rehabilitation 
(CR) training was able to slow down the progres-
sion of atherosclerosis, promoted blood circula-
tion, and enhanced the blood and oxygen sup-
ply to the heart [4]. At present, the effective-
ness of the application of CR in AMI has been 
clinically confirmed, which can be carried out in 
stages, with a clear purpose of rehabilitation. It 
can correct the risk factors related to cardiac 
rehabilitation, alleviate patients’ symptoms, 
enhance their physical status, repair or even 
reverse the lesions, reduce the rate of recur-
rence and sudden death, and promote patients 
to resume normal life and return to society as 
soon as possible, which belongs to the second-
ary prevention of diseases [5].

Nevertheless, the implementation process of 
CR is relatively long, so patients still lack com-
pliance during the implementation process. In 
the current clinical routine cardiac care, about 
40% of patients show poor recovery of cardiac 
function during reexamination, which can then 
cause pulmonary dysfunction, insufficient exer-
cise endurance, and even affect the patient’s 
ability to take care of themselves in daily life 
[6]. It has been reported that the KABP model 
can guide medical staff to improve patients’ 
awareness of the disease and establish posi-
tive rehabilitation beliefs, so that they can 
improve self-management behaviors and 
actively participate in the disease prevention 
[7]. The conceptual core of the KABP model is 
the hierarchical progression between knowl-
edge, beliefs, and behaviors. Knowledge pro-
vides a solid foundation for behavior changes, 
and beliefs guide behavior changes. When 
applied to clinical care, it can be subdivided 
into three consecutive parts and integrated 
into the actual disease care process [8]. It has 
been used in the staged health education of 
patients with hypertension and coronary heart 
disease in previous studies, and the results 
have showed that it can effectively improve  
the self-efficacy and compliance behavior of 
patients, and it can effectively reduce the pain 
of patients with coronary heart disease after 
PCI [9, 10]. At the same time, the 64-slice CT 

coronary vascular examination can also have a 
positive impact on the behavior, self-care and 
quality of life of patients with coronary heart 
disease [11]. The above reports all provided 
scientific evidence that the KABP could im- 
prove the compliance and care quality of 
patients with coronary heart disease. At pres-
ent, there is few research report on the KABP 
nursing model in CR after PCI in patients with 
AMI. Thus, this study was to explore its applica-
tion effects and provide guidance for clinical CR 
nursing.

Materials and methods

General information

In this prospective study, a total of 76 patients 
with AMI, who received PCI in our hospital, were 
selected as the research objects. The random 
number table was used to divide them into the 
KABP group including 41 cases (cardiac reha-
bilitation nursing based on KABP model) and 
the control group including 35 cases (conven-
tional rehabilitation nursing). This study was 
approved by the hospital Medical Ethics 
Committee of our hospital.

The included subjects all met the diagnostic  
criteria for AMI in the ninth edition of Internal 
Medicine, and all successfully implemented 
PCI treatment [12]. Their Killip classification of 
cardiac function was lower than grade III and 
were aged between 40 and 70 years old. All 
patients and their families were agreed to par-
ticipate in the study, and signed an informed 
consent form.

Those patients were excluded: patients who 
had extensive multi-site myocardial infarction 
or severe arrhythmia, cardiogenic shock, who 
accompanied severe liver, lung, kidney and 
other vital organ dysfunction; patients who  
suffered from tumors, who had obstacles in 
physical function or conscious communication; 
patients whose education level was lower than 
the level of elementary school.

Methods

After operation, both groups of patients were 
treated with blood pressure regulation, seda-
tion and other treatments, symptomatic care 
such as oxygen and medication were also 
delivered.
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Control group

Patients in the control group received routine 
rehabilitation care, including routine health 
education, psychological counseling, preven-
tion and treatment of complications, diet and 
exercise intervention, etc. After PCI, patients 
should stay in bed and rest after insertion  
of the stent. The limbs should be fully immobi-
lized for 12 hours, and ECG monitoring should 
be continued. From the next day onwards, the 
activity level will be considered according to the 
individual symptoms, such as attempting to sit 
up, standing up and walking out of bed after 3 
days. After discharge from the hospital, they 
were given regular rehabilitation education and 
safety precautions, and the patient was 
instructed to continue to maintain physical 
activities every day until the previous daily 
activity was restored.

KABP group

To implement cardiac rehabilitation care based 
on the KABP model, the KABP intervention 
team was first established. The team member 
included one deputy chief physician, one head 
nurse (team leader) and six N2 Senior nurses. 
They were mainly responsible for the implemen-
tation and follow-up of training, as well as the 
training and feedback summary of intervention 
methods for rehabilitation nurses. The details 
were listed as follows.

Cognitive intervention: During the hospitaliza-
tion period, the KABP team members would 
count and evaluate the basic conditions of the 
patient’s knowledge structure, self-manage-
ment behavior, high-risk factors and so on. 
Then the KABP health file was established to 
facilitate subsequent implementation, follow-
up and recording. Through knowledge lectures 
(video presentation), illustrated health manu-
als, public posters, electronic document pro-
motion and other ways, AMI patients were 
helped to build up a disease knowledge sys-
tem, understand the causes of disease devel-
opment, pathological mechanisms, risk factors 
and complications caused by poor prognosis. 
The misconception that the cure depends on 
doctors’ surgery and medication would be cor-
rect, and the team would help patients elimi-
nate negative ideas and misunderstandings of 
knowledge, and guide them to establish a posi-
tive and objective cognition of disease recov-
ery. At the same time, the patient was inform- 

ed that rehabilitation was a long-term process 
that requires the cooperation of doctors, nurs-
es, and patients, especially for CR training in 
the post-discharge period. The patient’s cogni-
tion of the disease and the awareness of reha-
bilitation determine the patient’s compliance 
and the degree of harmony of nurse-patient 
cooperation.

Belief intervention: The sudden onset of the 
disease was often associated with complex 
emotions such as anxiety, fear, irritability and 
doubt. The initial recovery of the disease was 
accompanied by various physical and mental 
conditions such as fatigue, poor sleep quality 
and caution. Therefore, positive belief interven-
tion was extremely important to help patients 
overcome the disease. Patients should be 
instructed to create a relaxing and comfortable 
resting environment, maintain a clean and tidy 
hospital or home environment, and enjoy happy 
music to reduce stress. The patient who was 
negatively pessimistic and skeptical about 
recovery should choose words that conveys an 
optimistic outlook on recovery, such as encour-
agement, hints, and successful case studies, 
to help him mentally and physically develop a 
healthy belief in recovery.

Behavioral intervention: We had a multidisci-
plinary team from many departments, including 
surgery, rehabilitation, psychology, nutrition, 
pharmacy and other departments, to review 
previous cases. A complete postoperative 
immediate CR training program was developed 
based on the energy consumption of each 
stage after PCI, the effectiveness of previous 
rehabilitation training and the post-hospital fol-
low-up records, according to the American 
Heart Association’s guidelines for cardiac  
rehabilitation as a reference for the exercise 
program [13]. The program consisted of two 
phases (4 weeks after operation, the Brog 
Fatigue Scale was used to test its fatigue. As 
shown in Table 1. After the surgery, each 
patient was assigned with two rehabilitation 
nurses, who would assist and accompany the 
patient throughout the CR training under ECG 
monitoring or ECG telemetry in the hospital. 
During the training process, if there were any 
negative situations such as resistance, emo-
tional instability and refusal to train, the desig-
nated rehabilitation nurse would give patient 
explanations and enlightenment, and seek the 
guidance and help of a psychotherapist in 
severe cases. The CR training after dis- 
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Table 1. CR sports training schedule for KABP patients
Stages Timeline Training content
During hospitalization Within 12 hours after operation The patient is mainly resting in bed, the nursing staff can assist patients to press the PCI puncture 

point after 6 hours and massage the lower back appropriately. Patients can raise the head of the 
bed and perform active or passive exercises, such as turning over, moving limbs, and performing 
major joint activities. They can gradually sit up in bed 1 or 2 times for 15-20 minutes per time, and 
also have the option to perform activities such as eating and washing.

1 day after operation The patient takes a sitting and standing position, changes the position when appropriate, and 
hangs his legs on the bed for 1 to 2 times, 15 to 20 minutes per time. The nursing staff massaged 
the patient’s waist and back twice a day, 10 minutes per time.

2 days after operation The patient can try to get out of bed, and the nursing staff assists him to stand by the bed, sit on a 
chair for 2 to 3 times, and take care of defecation by the bed.

3 days after operation The patient walks slowly on the bedside or indoors by supporting the wall 2-3 times per day, 10 
minutes per time, and the time can be gradually increased according to their own physical ability.

4-6 days after operation The patient can defecate and bathe by himself, walk slowly in the corridor outside the ward or in 
the hospital for 2-3 times, 15-20 minutes per time.

7 days after operation~Discharged The patient walks slowly 3 times per day, no less than 15 minutes each time, and the nursing staff 
assists him to go up and down 2 to 3 stairs slowly, and he can take care of himself for basic life.

After discharge 1-2 weeks after operation The patient can transition from walking slowly outdoors to a normal outdoor pace, 3 times/day, 15-
20 minutes per time, and can slowly go up and down 10-20 steps.

3-4 weeks after operation The patient’s outdoor walking gradually increased slowly up and down the stairs 3 to 4 floors, fast 
walking, jogging and other items, 3 times per day, each time not less than 20 min, not more than 
30 min.

4 weeks after operation According to the patient’s recovery, the Brog Fatigue Scale was used to test its fatigue, and the 
exercise tolerance was tested by a flat test [14]. According to the results, the patient was guided 
to choose outdoor aerobic exercises, such as cycling, jogging, and Tai Chi. The starting point of the 
training intensity is when the patient’s self-conscious fatigue is 13-16, and the target heart rate is 
maintained in the range of (220-patient’s age) × (60% to 80%) during training, 3 times per day, no 
less than 20 min each time, no more than 30 min.

3 months after operation Patients can participate in social activities and return to normal life and work.
Note: CR: cardiac rehabilitation; KABP: knowledge, attitude, belief and practice; PCI: percutaneous coronary intervention.
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charge were still followed up by one-to-one 
rehabilitation nurses through home visits, 
phone calls, WeChat, and text messages to 
supervise the continuation of CR. Telephone 
follow-up was conducted once a week, and the 
follow-up were conducted 3 months after 
discharge.

During the training process, patients’ aware-
ness of risk prevention should be raised. 
Measure and record blood pressure, pulse and 
heart rate before each training, and perform 
the following CR training after confirming nor-
mal. In case of force majeure factors such as 
weather changes outdoors, it could be con- 
verted to indoor sports, and the exercise inten-
sity could be reduced as appropriate. After the 
training, record the number and time of daily 
training as well as the content and intensity of 
training. During the training period, if the 
patient developed pallor, palpitation, shortness 
of breath, chest tightness, neck tightness, 
numbness or pain in the limbs, dizziness and 
weakness, profuse sweating, slow or fast  
heart rate (>110 beats/min or <50 beats/min) 
and other abnormalities, the intensity of exer-
cise should be reduced or stopped immediate-
ly. If the symptom didn’t get better or even 
worsens after adequate rest, the patient should 
be referred to the cardiology department imme-
diately accompanied by family members.

Outcome measures and evaluation criteria

Comparison of cardiac function improvement: 
The left ventricular end systolic volume, left 
ventricular end diastolic volume, left ventricular 
ejection fraction (LVEF), stroke volume (SV), 
and cardiac index (CI) were measured  
by echocardiography within 48 hours after sur-
gery and 3 months after postoperative follow-
up. At the same time, the New York Heart 
Association (NYHA) classification was used to 
assess cardiac function after 3 months of  
postoperative follow-up and it was divided into 
grades I to IV [15]. Grade I referred to freedom 
of daily activities and basically unlimited. Grade 
II referred to slight limitation of daily activities, 
but no significant symptoms at rest. Grade III 
referred to the obvious limitation of daily life, 
palpitations, wheezing, angina and other symp-
toms caused by exercise or a small amount of 
physical activity, and the symptoms disap-
peared during rest. Grade IV referred to the 
limitation of any daily activities, and the above 
symptoms also occurred during rest.

Comparison of the risk of falling out of bed 7 
days after operation: The inpatient fall risk 
assessment form was used to assess the  
falling risk [16]. The Cronbach’s α of the scale 
was 0.668, and the risk factor assessment 
specifically included age >65 years (1 point), 
consciousness impairment (1 point), visual 
impairment (1 point), mobility impairment or 
hemiplegia (3 points), sleep disorders or use  
of sedatives and analgesics (1 point), a history 
of unexplained falls or falling from bed in hospi-
tal within 1 year (1 point), physical weakness 
(dizziness, anemia, vertigo, hemorrhage, pos-
tural hypotension; 2 points). A total score of  
≥4 was classified as high-risk falls/falling from 
bed and <4 as low-risk falls/falling from bed. 
The incidence of high/low risk of falling = (high/
low risk of falling/falling from bed) number of 
people/total number of people * 100%.

Comparison of physical status improvement: 
The Freiburg physical status questionnaire was 
used for face-to-face survey, and the meta- 
bolic equivalent (MET) of the task and the 
patient’s self-reported physical activity status 
were recorded once before and 3 months of 
follow-up [17]. 1 MET was equivalent to a body 
energy expenditure of 4.2 kJ/kg/h while sitting 
still.

Comparison of the improvement of exercise 
endurance: The 6-minute walking test (6-MWT) 
test was used in the study [18]. After the pa- 
tient rested for 15 minutes, the walking dis-
tance was measured at the fastest speed and 
walk straight for 6 minutes. If there was heart 
discomfort during the test, the patient should 
stop immediately, and tested once before and 
after 3 months of follow-up.

Comparison of self-management behavior 
scores: The Coronary Artery Disease Self-
Management Scale (CSMS) was used in the 
study and the Cronbach’s α of the scale was 
0.651-0.827 [19]. The scale had 3 major dimen-
sions, 27 items, and was rated on a 5-point 
scale using a percentage system, including 8 
items of daily life management, 15 items of dis-
ease medical management, and 4 items of 
emotional cognitive management. The average 
score for each dimension and the total average 
score for self-management were obtained. The 
score was the mean value of each dimension, 
and the score was proportional to the level of 
self-ability. It was evaluated once before and 
after 3 months of follow-up.



KABP nursing model for patients with AMI after PCI

3027 Am J Transl Res 2021;13(4):3022-3033

Comparison of quality of life scores: The China 
Questionnaire of Quality of Life in Patients with 
Cardiovascular Diseases (CQQC) was used in 
the study and the Cronbach’s α was 0.91  
[20]. The questionnaire consisted of 6 items, 
divided into physical strength (2 questions), 
medical condition (6 questions), medical treat-
ment (2 questions), general life (5 questions), 
psychosocial status (7 questions), work status 
(2 questions), evaluated once before and  
after 3 months of follow-up. The questionnaire 
score ranged from 0 to 154 points, and the 
score was directly proportional to the quality of 
life.

Statistical methods

All statistical data were analyzed using a pro-
fessional statistical software named SPSS 
21.0. Measurement data conforming to the nor-
mal distribution were expressed as mean ± 
standard deviation (

_
x  ± sd). Denoted by t, the 

independent sample t test was used for the 
comparison between groups, and the paired 
sample t test was used for the before and after 
comparison within the group. All count data 
were expressed by the number of cases/per-
centage (n/%), which was evaluated by χ2 test 
and expressed by χ2. The difference was evalu-
ated as statistically significant at P<0.05.

P<0.05). There was no significant difference 
between the two groups in left ventricular end 
systolic volume, left ventricular end diastolic 
volume (P>0.05), as shown in Table 3.

Comparison of NYHA classification of the two 
groups of patients 3 months after surgery

Three months after the operation, the NYHA 
classification of the KABP group was signifi-
cantly improved when compared with that of 
the control group (P<0.001), as shown in Table 
4.

Comparison of the risk of falls between the 
two groups of patients after getting out of bed

The high risk of falling out of bed in the KABP 
group 7 days after surgery (17.07%) was signifi-
cantly lower than that of the control group 
(74.29%; P<0.001), as shown in Figure 1.

Comparison of physical status and exercise 
endurance between the two groups of patients 
before and after intervention

Before intervention, there was no significant 
difference in MET (2.34±0.72, 2.37±0.69) and 
6-MWT score (255.34±27.92, 256.18±26.85) 
between the two groups of patients (all P>0.05). 
After the intervention, the MET (4.63±1.45, 

Table 2. Comparison of general information of the two groups of 
patients (

_
x  ± sd, n/%)

Items Control group 
(n=35)

KABP group 
(n=41) χ2/t P

Gender (male/female) 22/13 27/14 0.074 0.786
Age (years) 57.5±9.3 56.8±9.5 0.323 0.747
Course of disease (month) 10.2±2.7 9.8±2.3 0.698 0.488
Smoking (n/%) 29 (82.86) 32 (78.05) 0.276 0.600
BMI (kg/m2) 23.94±3.13 24.19±3.47 0.327 0.744
Killip classification (n/%) 0.549 0.458
    Grade I 25 (71.43) 26 (63.41)
    Grade II 10 (28.57) 15 (36.59)
Coronary lesions (n/%) 0.162 0.922
    Single branch lesion 17 (48.57) 20 (48.78)
    Double branches lesion 10 (28.57) 13 (31.71)
    Triple branches lesion 8 (22.86) 8 (19.51)
Complications (n/%)
    Hypertension 7 (20.00) 6 (14.63) 0.383 0.536
    Diabetes 6 (17.14) 8 (19.51) 0.071 0.791
    Hyperlipidemia 11 (31.43) 14 (34.15) 0.063 0.802
Note: Killip classification: clinical classification of heart failure due to AMI; BMI 
index: body mass index; KABP: knowledge, attitude, belief and practice.

Results

Comparison of general infor-
mation of the two groups of 
patients

There was no statistical differ-
ence in the general information 
of the two groups of patients (all 
P>0.05), as shown in Table 2.

Comparison of cardiac func-
tion between the two groups of 
patients within 48 hours and 3 
months after surgery

Within 48 hours after operation, 
there was no marked difference 
in the indicators of cardiac func-
tion between the two groups (all 
P>0.05). Three months after 
surgery, the improvement of car-
diac function indexes including 
LVEF, SV, and CI in the KABP 
group was significantly better 
than that of the control group (all 



KABP nursing model for patients with AMI after PCI

3028 Am J Transl Res 2021;13(4):3022-3033

higher than those before intervention (all 
P<0.05), and the total scores of daily life man-
agement, disease medical management, emo-
tional cognitive management, and self-man-
agement in CSMS of the KABP group were all 
significantly higher than that of the control 
group (all P<0.01), as shown in Table 5.

Comparison of CQQC scores before and after 
intervention between the two groups

Before the intervention, there was no signifi-
cant difference between the two groups of 
patients in CQQC scores and total scores (all 
P>0.05). After the intervention, the scores and 
total scores of CQQC in the two groups were sig-

Table 3. Comparison of cardiac function between the two groups of patients before and after inter-
vention (

_
x  ± sd, control group n=35, KABP group n=41)

Items
Within 48 hours after surgery 3 months after surgery

Control group KABP group t P Control group KABP group t P
LVES (mL) 47.43±12.19 48.76±11.54 0.488 0.627 51.45±15.32 47.12±13.67 1.302 0.197
LVEDV (mL) 100.24±27.25 98.53±23.13 0.296 0.768 103.65±25.37 105.38±29.66 0.271 0.787
LVEF (%) 45.46±3.61 44.24±3.24 1.552 0.125 50.57±5.62a 58.35±5.73a 5.952 0.000
SV (mL) 52.72±10.85 52.97±11.28 0.098 0.922 53.29±11.72 59.75±13.51a 2.207 0.030
CI (L/(min.m2)) 2.65±0.57 2.67±0.42 0.176 0.861 2.98±0.66 3.36±0.74 2.344 0.022
Note: Compared with the data measured within 48 hours after operation in this group, aP<0.05. KABP: knowledge, attitude, 
belief and practice.

Table 4. Comparison of NYHA classifications of the two groups of 
patients 3 months after surgery (n, %)
Group Grade I Grade II Grade III Grade IV
Control group (n=35) 3 (8.57) 7 (20.00) 15 (42.86) 10 (28.57)
KABP group (n=41) 18 (43.90) 16 (39.02) 5 (12.20) 2 (4.88)
χ2 24.269
P 0.000
Note: KABP: knowledge, attitude, belief and practice.

Figure 1. Comparison of the risk of falls between the two groups of patients 
after getting out of bed. A: High-Risk; B: Low-Risk. KABP: knowledge, atti-
tude, belief and practice.

6.13±1.67) and 6-MWT scor- 
es (375.56±27.34, 427.67± 
32.82) of the two groups of 
patients were significantly 
higher than those before  
the intervention (all P<0.05). 
Among them, the KABP gro- 
up has a significantly higher 
increase than the control 
group (all P<0.001), as shown 
in Figures 2, 3.

Comparison of CSMS scores 
before and after intervention 
between the two groups

Before the intervention, there 
were no significant differenc-
es in the CSMS scores and 
total scores between the two 
groups of patients (all P> 
0.05). After the intervention, 
the CSMS scores and total 
scores of the two groups of 
patients were significantly 

Figure 2. Comparison of the physical status of the 
two groups of patients before and after interven-
tion. Compared with this group before interven-
tion, #P<0.05; compared with the control group, 
***P<0.001. MET: metabolic equivalent; KABP: 
knowledge, attitude, belief and practice.
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nificantly higher than those before the interven-
tion (all P<0.05). Among them, the physical 
strength, medical condition, medical treat-
ment, general life, psychosocial status, work 
status and total score of CQQC in the KABP 
group were All were significantly higher than the 
control group (all P<0.001), as shown in Table 
6.

Discussion

The age of AMI patients is gradually getting 
younger. Meanwhile, there are more than 
500,000 new patients with AMI each year in 
China, and its prevalence is increasing. What’s 
worse, the case fatality rate for patients over 
60 years old is 38.4%, and it has risen signifi-
cantly to 50% for patients over 80 years old 
[21]. Thus, it’s quite important to find an effec-
tive way to treat those patients. The current PCI 
technology provides a good medical guarantee 
for the rescue success rate of AMI, and the 
treatment also assists scientific nursing inter-
vention to improve the prognosis of patients.

Studies have confirmed that CR training after 
PCI can regulate the body’s nervous system 
and inhibit bad emotions from causing adverse 
effects on the cardiovascular system [22]. 
Regular CR training can enhance the function 
of endothelial progenitor cells, repair blood ves-
sel damage, and accelerate blood circulation. 
This training can also increase myocardial oxy-
gen supply and coronary blood flow, which 
helps to ablate atherosclerotic plaques. It can 
also help the body’s energy metabolism to 

maintain a balance, reducing the risk of obe- 
sity and fat accumulation in patients, and obe-
sity is an independent risk factor for cardiovas-
cular disease. Zhang et al. discovered that tak-
ing simple and safe exercise for community CR 
could significantly improve the quality of life  
of patients with AMI after PCI, including 
improvement of cardiac ejection fraction, exer-
cise endurance, etc. [23]. However, they also 
revealed that good treatment and rehabilita- 
tion results were the result of collaboration 
among cardiologists, general practitioners and 
nurses, as well as the cooperation of patients 
themselves and their families. It was found by 
Indian scholar Prabhakaran et al. that under 
the background of the relative lack of CR pro-
grams in India, yoga-based CR can improve the 
health of AMI patients and help their daily  
activities return to before the infarction [24]. 
Therefore, when conventional CR cannot be 
used or personal implementation was limited, 
yoga-based CR can be another option for AMI 
patients. Clinically, the cardiac rehabilitation 
created by Dr. Herman Hellerstein in the Unit- 
ed States was divided into three phases: the 
hospitalization period, the early outpatient 
rehabilitation period after discharge, and the 
return to work period [25]. However, the imple-
mentation of CR in the entire treatment and 
rehabilitation process of AMI in China was still 
lagging behind, and it was still in the trial stage. 
Doctors, nurses and patients still do not pay 
enough attention to it. Most patients were dis-
connected from the hospital after they are 
discharged.

KABP is a progressive model of health behavior 
change based on personal knowledge and 
beliefs, with the goal of enabling patients to 
develop the correct perceptions, positive 
beliefs, self-management skills and compli-
ance, and to change their behavior to achieve 
the desired treatment and recovery outcomes. 
In essence, KABP also helps patients to estab-
lish cognitive theory, cultivate positive beliefs 
and correct attitudes in health education, and 
form active and self-disciplined health promo-
tion behaviors. Fatema et al. pointed out that 
knowledge and attitude were the main signs of 
consciousness, and enhancing the public’s 
cognitive awareness was the main determinant 
of preventing metabolic diseases and their 
complications [26]. Scholars such as Nivedita 
found that KABP can achieve ideal results in 

Figure 3. Comparison of exercise endurance be-
tween two groups of patients before and after in-
tervention. Compared with this group before inter-
vention, #P<0.05; compared with the control group, 
***P<0.001. 6-MWT: 6-minute walk test; KABP: 
knowledge, attitude, belief and practice.
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the prevention and control of the spread of 
infectious diseases [27]. And the KABP health 
education model can also alleviate the anxiety 
and pain of patients during laparoscopic peri-
operative period [28]. However, the current 
clinical application of KABP mode in the prog-
nosis recovery of AMI patients after PCI was 
rare, and there was a lack of reports on the 
effect of cardiac rehabilitation on patients’ 
rehabilitation.

This study adopted the cardiac rehabilitation 
nursing based on the KABP model. It helps AMI 
patients to build a disease knowledge system, 
improves patients’ awareness and attention  
to the disease, and lays the foundation for sub-
sequent behavior changes. Behavior change is 
a continuous process. In addition to cognitive 
intervention during hospitalization, follow-up 
after discharge is also important. Because the 
implementation of CR’s exercise plan is closely 
related to personal compliance and self-man-
agement. It is possible to improve the self- 
management ability by changing the cognition 
of AMI patients, and cooperate with cardiac 
rehabilitation to achieve the improvement of 
cardiac function and quality of life. At the same 
time, belief interventions are based on cogni-

tive interventions, where the patient under-
stands and accepts the theoretically and cogni-
tively the correct concept of disease recovery 
and can actively reject unhealthy conscious-
ness and behaviors. This kind of change from 
the ideological level can directly guide them to 
establish a correct way of life with long lasting 
influence, and then provide a basis of think- 
ing and action for the continuous progress of 
CR. In routine care after PCI, patients need to 
stay in bed early, but prolonged bed rest and 
passive posture may make the patient feel 
fatigue, irritable, with low back pain, and even 
venous thrombosis of the lower extremities, 
and thus increase the burden on the heart, and 
cause serious cardiovascular complications 
such as arrhythmia and ventricular fibrillation 
[29]. In this study, early CR rehabilitation care 
began to adjust the patient’s position before 
getting out of bed to relax the lower back mus-
cles and relieve fatigue. This can effectively 
prevent venous thrombosis in the lower extrem-
ities, promote blood circulation and return, 
expand peripheral blood vessels, regulate gas-
trointestinal motility, and prevent constipation. 
At the same time, CR also helped to regulate 
the patient’s blood lipid level. Exercise can also 
increase the return blood volume and increase 

Table 5. Comparison of CSMS scores before and after intervention between the two groups (
_
x  ± sd, 

control group n=35, KABP group n=41)

Items
Before intervention After intervention

Control group KABP group t P Control group KABP group t P
Daily life management 67.24±14.75 68.01±15.26 0.227 0.824 75.47±16.34a 87.29±11.25a 3.611 0.000

Disease medical management 44.24±8.79 45.81±9.16 0.759 0.450 69.25±12.81a 81.76±15.73a 3.759 0.000

Emotional cognitive management 75.73±6.81 76.13±7.79 0.236 0.814 82.46±5.87a 89.52±6.32a 5.015 0.000

Total score for self-management 63.35±11.26 63.67±12.93 0.114 0.910 79.19±13.56a 87.24±11.37a 2.815 0.006
Note: Compared with this group before intervention, aP<0.05. KABP: knowledge, attitude, belief and practice.

Table 6. Comparison of the quality of life scores of cardiovascular patients before and after interven-
tion between the two groups (

_
x  ± sd, control group n=35, KABP group n=41)

Items
Before intervention After intervention

Control group KABP group t P Control group KABP group t P
Physical strength 11.34±2.67 12.05±3.52 0.977 0.332 12.67±3.12a 17.87±3.66a 6.602 0.000
Medical condition 14.82±3.71 13.56±3.18 1.595 0.115 16.23±3.48a 21.56±4.19a 5.969 0.000
Medical treatment 2.45±0.72 2.39±0.46 0.425 0.673 3.57±0.47a 5.92±0.73a 16.912 0.000
General life 4.78±0.28 4.81±0.33 0.423 0.673 6.18±1.84a 10.34±2.67a 7.997 0.000
Psychosocial status 13.13±2.26 13.20±2.58 0.125 0.901 15.72±3.27a 20.19±4.33a 5.007 0.000
Work status 1.46±0.34 1.47±0.72 0.079 0.937 2.59±0.68a 4.25±1.02a 8.451 0.000
Total score 46.35±8.13 45.26±9.13 0.545 0.587 57.46±10.35a 79.23±15.24a 7.370 0.000
Note: Compared with this group before intervention, aP<0.05. KABP: knowledge, attitude, belief and practice.
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the contractility of the myocardium, which in 
turn can increase LVEF and restore heart func-
tion. The continuous CR care after discharge 
can improve the lung capacity of the patient, 
help the recovery of lung function, and enhance 
the patient’s exercise tolerance. In addition,  
the benefits of regular rehabilitation exercises 
were not only reflected in the recovery of physi-
cal functions, but also in the reduced the ten-
sion and anxiety of patients and maintenance 
of a good mental state. The results of this  
study showed that after 3 months of posto- 
perative follow-up, the cardiac function of the 
KABP group including LVEF, SV, CI improve-
ment, and NYHA classification were significant-
ly better than those of the control group. This 
may be related to CR’s ability to enhance the 
adaptability of patients’ cardiac function, accel-
erate the recovery of patients’ myocardial  
function, increase coronary blood supply and 
improve cardiac function. The patients in the 
control group who received routine care should 
maintain strict immobilization after PCI, and 
have more irregular rehabilitation exercise 
plans after discharge, ignoring the recovery of 
patients’ heart function. At the same time, the 
MET value, 6-MWT, CSMS and CQQC scores of 
the KABP group were significantly higher than 
those of the control group. This may be due to 
the fact that the construction of the disease 
knowledge system based on the KABP model 
has changed the didactic intervention of nurs-
ing personnel in traditional health education, 
broken the shackles of knowledge that pa- 
tients knew what they knew but did not know 
why, and improved patients’ self-management 
behaviors and CR compliance, while patients’ 
active cooperation and persistence in complet-
ing CR improved patients’ physical fitness, 
exercise endurance, and quality of life.

Previous studies have demonstrated that 
decreased muscle strength can lead to imbal-
ances in patients’ gait, instability of foot 
strength, and damage to their balance ability, 
which is also an extremely important predictor 
of falls in patients [30]. In the traditional nurs-
ing concept, after PCI, patients need to stay in 
bed for at least 3 days, which greatly impaired 
the balance control of the patient’s muscle 
strength and peaceful activities. In the KABP 
group, patients received planned early in-hospi-
tal CR care after surgery, combined with mus-
cle strength training to increase their maximum 

muscle strength, which was conducive to the 
control of the patient’s gait balance and to 
reduce the risk of falling out of bed after the 
operation. It was showed that the high risk of 
falling out of bed 7 days after operation in the 
KABP group (17.07%) was significantly lower 
than that in the control group, which was con-
sistent with the above study. Our study was  
only aimed at stage I and stage II cardiac reha-
bilitation. In the later stage, the contents of 
stage III cardiac rehabilitation can be added to 
comprehensively prevent long-term cardiovas-
cular disease and its recurrence. It is worth  
noting that cardiac rehabilitation is still in the 
early stage in China, and actually most hospi-
tals are not able to provide cardiac rehabilita-
tion services currently due to a variety of rea-
sons. The actual participation rate in cardiac 
rehabilitation is low, and many people withdraw 
halfway through participation. Therefore, com-
prehensive improvement of medical services 
and national health management is still a long-
way to go.

In summary, cardiac rehabilitation care based 
on the KABP model can improve the recovery of 
cardiac function in patients with AMI after PCI, 
reduce the risk of falling after getting out of 
bed, and help patients recover their physical fit-
ness and exercise endurance. At the same 
time, it can improve self-management behavior 
and postoperative quality of life.
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