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Abstract: Objective: To probe the effect of graded cardiac rehabilitation care on clinical efficacy and quality of life in
patients with severe coronary heart disease (CHD) after treatment with off-pump coronary artery bypass (OPCAB).
Methods: Data of 100 patients with severe CHD treated by OPCAB from February 2020 to August 2021 in Tongji
Hospital, Tongji Medical College, Huazhong University of Science and Technology were retrospectively collected.
Based on the nursing methods, 52 patients who receiving graded cardiac rehabilitation care were divided to an ob-
servation group, and 48 patients receiving conventional cardiac rehabilitation care were divided to a control group.
Clinical efficacy, cardiac and pulmonary functions, exercise endurance, quality of life, and adverse cardiovascular
events were assessed after 6 months of rehabilitation. According to the prognosis, the patients were divided into a
poor prognosis group and a good prognosis group. The risk factors of adverse cardiovascular events affecting the
prognosis of the patients were analyzed by logistic regression. Results: The total effective rate of rehabilitation in
the observation group was higher than that in the control group (80.77% vs. 58.33%, P<0.05). After 6 months of
rehabilitation, the improvement of cardiac function and pulmonary function in the observation group was better
than that in the control group (P<0.05). In addition, the exercise endurance, quality of life and health status in the
observation group were better than those in the control group (P<0.05). After six months of follow-up, it was found
that the incidence of adverse cardiovascular events in the observation group was lower than that in the control
group (P<0.05). Unconditional classification logistic regression analysis showed that diabetes, left ventricular ejec-
tion fraction (%) <50, left main artery disease, and type C disease are risk factors for adverse cardiovascular events
after OPCAB in patients with severe CHD (P<0.05). Conclusion: After OPCAB treatment for severe CHD, graded
cardiac rehabilitation care can improve nursing efficacy, promote the recovery of cardiopulmonary function, improve
exercise endurance, quality of life and health status, and reduce the incidence of adverse cardiovascular events in
patients. Diabetes, left ventricular ejection fraction, left main artery disease, and type C disease were independent
risk factors for adverse cardiovascular events.

Keywords: Severe coronary heart disease, grading of cardiac rehabilitation, OPCAB, quality of life, cardiac func-
tion, lung function

Introduction

Health Care Commission reported in 2021 that
cardiovascular disease caused many deaths in
China, with an increase in patients with severe
coronary heart disease (CHD) due to advanced
age, comorbidities, organ function etc. [1]. With
the development of medical technology, the
prognosis of CHD treatment has improved sig-
nificantly, and the mortality has declined.
However, the average age of onset of CHD is

becoming younger, with a sharp increase in inci-
dence and an increased survival rate, which
has led to a loss of family and social labor force
as well as economic pressures [2]. Therefore,
helping patients return to normal life and work
as well as improve their quality of life is current-
ly a topic of concern in clinical practice [3]. For
the treatment of CHD, surgery is mainly used to
correct the abnormal cardiac structure to
restore cardiac function, but in fact, it is difficult
to achieve the expected purpose of restoring
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cardiac function only by correcting the abnor-
mal cardiac structure, and systematic postop-
erative cardiac rehabilitation care is particular-
ly important [4].

Off-pump coronary artery bypass grafting
(OPCAB) is an effective treatment for severe
CAH, while cardiac rehabilitation is a secondary
strategy to improve the cardiac function, exer-
cise tolerance and quality of life of the patients
[5]. A clinical multicenter study reported a great
need for cardiac rehabilitation related to inpa-
tients with CHD [6]. Studies have reported that
early cardiac rehabilitation interventions can
reduce the incidence of postoperative acute
myocardial infarction and arrhythmias in
patients with CAH [7]. In recent years, there
have been more cardiac rehabilitation pro-
grams for postoperative CHD, but they did not
grade the interventions for patients with differ-
ent levels of risk, and there is a lack of uniform
standards for the content and processes of car-
diac rehabilitation care.

Here, we designed a protocol to investigate the
impact of graded cardiac rehabilitation care on
the clinical efficacy and quality of life in patients
with severe CHD after OPCAB, and to verify the
effectiveness and safety of this care program.
Our innovation is to verify the effectiveness and
safety of graded cardiac rehabilitation care for
patients with severe CHD after OPCAB through
real clinical data. This could provide a theoreti-
cal basis for the promotion of this nursing
method in clinical practice.

Materials and methods
General data

Data of 100 patients with severe CHD who
underwent OPCAB treatment from February
2020 to August 2021 in Tongji Hospital, Tongji
Medical College, Huazhong University of
Science and Technology were collected retro-
spectively. Based on the nursing methods, the
patients were divided into an observation group
(n =52) and a control group (n = 48).

This study was approved by the Ethics
Committee of Tongji Hospital, Tongji Medical
College, Huazhong University of Science and
Technology.
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Inclusion criteria: (1) patients who met the diag-
nostic criteria for severe CHD [8]; (2) patients
whose diagnosis was confirmed by imaging
techniques; (3) patients who underwent OPCAB
treatment and with stable vital signs after sur-
gery; (4) patients with NYHA classification IlI-IV
by the New York Heart Association [9].

Exclusion criteria: (1) patients with a history of
mental consciousness disorder, organ failure
or cancer; (2) patients with a history of cerebral
infarction or cerebral hemorrhage; (3) patients
who underwent emergency surgery or repeat
cardiac surgery; (4) patients with severe heart
failure or arrhythmia; (5) patients with drug or
alcohol addiction; (6) patients with pectoris
who showed unstable angina pectoris within
the most recent month.

Methods

Conventional cardiac rehabilitation care was
used in the control group. Firstly, patients were
briefly introduced to the environment, including
explanation of the help buttons in the ward and
were given health education on the disease
and OPCAB treatment upon admission to
reduce patients’ fear of unknown treatment
options. Secondly, when the patient’s vital
signs were stable after OPCAB treatment, pas-
sive exercises for the shoulders, elbows and
knees were performed, and supplemented with
additional rehabilitation such as assisted
indoor walking, corridor side walking, aerobic
exercise and so on as the condition improved.

The observation group received graded cardiac
rehabilitation care:

(1) Firstly, A special group for graded cardiac
rehabilitation was established. The group con-
sisted of two doctors, one head nurse and
three nurses from the coronary intensive care
unit. The nurses also provided health educa-
tion on postural management, dietary guidance
and discharge guidance.

(2) The cardiac rehabilitation grading assess-
ment criteria were as follows. According to the
American Association for Cardiopulmonary
Rehabilitation Guidelines for Cardiac Reha-
bilitation, 6th Edition [10], the grading indices
of rehabilitation risk were evaluated, grade |
risk: 6-minute walking distance (6MWT) [11]
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<150 m, blood SpO, 90%-91%, in walking
HRmax = 220 x 80% - age, increase in systolic
blood pressure >40 mmHg; grade Il risk:
6MWT <150-450 m, blood SpO, 92%-94%,
HRmax = 220 x 70% - age, increase in systolic
blood pressure 10-20 mmHg during walking;
grade Il risk: BMWT >450 m, blood Sp02295%,
during walking HRmax = 220 x 60% - age,
increase of 5-10 mmHg in systolic blood
pressure.

(3) The specific graded cardiac rehabilitation
care measures were as follows: @ Grade | risk
patients: patients without compression activity
or bleeding risk could freely change position in
bed, prone or semi-prone, and conduct early
activities including nursing assisted passive or
active extremity joint activity, sitting-in-bed
passive or active powerless bicycle, and breath-
ing control or prone breathing exercises.
Patients were instructed to control water intake
according to the cardiac function status. In
terms of living skills, the patients performed
their washing in bed and ate meals on their
own. @ Grade Il risk patients did the same as
grade | risk patients based on the content list-
ed above, with additional early activities, such
as bedside sitting and standing training 1 h per
day, active joint activities, active power bicycle
in bed in a sitting position, lower limb strength
training, breathing exercises in standing posi-
tion to improve lung function rehabilitation. The
diet for patients was still low salt and low fat. @
Grade lll risk patients did the same as grade |
and Il risk patients, with additional bedside or
ward walking training (50 m each time, 3 times
a day, then gradually increasing to 200-500 m
walking activity), active joint activity, lower limb
strength training, respiratory exercises and
standing Baduanjin for pulmonary rehabilita-
tion. Patients were physically allowed to com-
plete their own washing or toileting.

All subjects were required to cooperate in moni-
toring cardiac changes during the whole reha-
bilitation process and to be prepared for first
aid to avoid accidents. Immediate suspension
of rehabilitation was required if the patient has
the following conditions: ) Chest tightness,
shortness of breath, chest pain; @ Dizziness,
blackness, poor standing stability; @ Pale and
sweating profusely; @ Heart rate and pulse
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exceeded the normal range by 15%; (®) Serious
arrhythmia.

Observation indicators

Clinical efficacy was assess after 6 months of
rehabilitation according to the relevant stan-
dards from JSC guidelines [12]. Significantly
effective: ST-T rebounded over 0.15 mV, and
T-wave inversion changed by more than 50%,
>450 m; effective: ST-T segment showed sig-
nificant rebound, GMWT <150-450 m; ineffec-
tive: ST-T segment showed no significant
change, GBMWT <150 m.

Cardiac and pulmonary functions were evalu-
ated using cardiac ultrasound before and after
6 months of rehabilitation. The peak power (PP)
and left ventricular ejection fraction (LVEF)
were recorded. The force spirometry (FVC) and
force expiratory volume in 1 second (FEV1)
were measured, and FEV1/FVC values were
calculated.

Exercise endurance: A 6MWT test was per-
formed before and 6 months after rehabilita-
tion, and the distance during the test was
recorded. Patients were then assessed with
the aid of a professional for exercise respiratory
exchange rate >1.05, and anaerobic valve (AT)
and maximal oxygen uptake (VO, were
recorded.

Quality of life was assessed using the
Minnesota living with heart failure question-
naire (MLHFQ) [13] before and after 6 months
of rehabilitation. The questionnaire included
four dimensions: disease symptoms, physical
limitation, family relationships and psycho-
emotional state, each of which was scored out
of 21 points, with a total score of 84 points.

Health status was evaluated using the MOS
36-item short form health survey (SF-36) [14]
before and after 6 months of rehabilitation.
Five dimensions (physical function, social func-
tion, physiological function, mental health and
overall health) were selected for the evaluation,
with a single score of 0-100 points. The score is
directly proportional to the quality of life.

Adverse cardiovascular events such as malig-
nant arrhythmia, myocardial infarction, heart
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Table 1. Comparison of general information

Group F'\él;lzl/e Age (years) co?g:lzt:; Egz:rt I_.en.gth .0 f . .NYHA
(cases) disease (years) hospitalization (d) classification (lll/IV)

Observation group (n =52) 31/21 67.56+4.58 8.38+2.43 18.73+2.29 28/24

Control group (n = 48) 30/18 66.90+6.14 8.50+2.05 19.15+2.24 25/23

X/t 0.087 0.612 0.266 0.926 0.552

P 0.768 0.542 0.791 0.357 0.759

Table 2. Comparison of clinical efficacy

Group Significantly effective Effective Ineffective Total effective rate

Observation group (n = 52) 11 (21.15) 31(59.62) 10 (19.23) 42 (80.77)

Control group (n = 48) 3(6.25) 25 (52.08) 20 (41.67) 28 (58.33)

X? - 5.983

P - 0.014

failure and cardiogenic death that occurred Results

within 6 months of rehabilitation were
recorded.

To analyzed the risk factors of adverse progno-
sis, patients with cardiovascular events were
divided into a poor prognosis group, and
patients without cardiovascular events were
divided into a good prognosis group. Clinical
data of patients were collected from electronic
medical records of patients, including age, sex,
duration of CHD, length of hospital stay, smok-
ing, drinking, diabetes, hypertension, hyperlip-
idemia, LVEF, NYHA classification (lll/IV), left
main artery disease, type C disease and so on.
The above data were uniformly registered in
SPSS 21.0 software, and those with sta-
tistically significant differences were further
analyzed by unconditional binary logistic
regression.

Statistical methods

SPSS 21.0 was applied to perform data calcu-
lation. Count data were described using the
frequency (n/%), and chi-square test was per-
formed when comparing the count data
between groups. Measurement data were
showed using mean = SEM, and the indepen-
dent sample t-test was carried out to compare
the values between groups. For comparison
within the same group before and after treat-
ment, the paired t-test was performed. Logistics
regression was used to analyze the risk factors
of poor prognosis. When P<0.05, the difference
was statistically significant.
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Comparison of the general data

As shown in Table 1, there was no difference in
the sex, age, duration of CAH, the length of hos-
pitalization, and NYHA classification between
two groups (P>0.05).

Comparison of clinical efficacy

The number of patients with significantly effec-
tive, effective and ineffective responses in the
observation group was 11, 31 and 10, respec-
tively. The number of patients with significantly
effective, effective and ineffective responses in
the control group was 3, 25 and 20, respective-
ly. The observation group showed a better total
effective rate of rehabilitation than the control
group (80.77% vs. 58.33%, P<0.05). See Table
2.

Comparison of cardiac function and pulmo-
nary function

After 6 months of rehabilitation, LVEF, PP, FVC
and FEV1/FVC in both groups were improved
(P<0.05), but the improvements were more sig-
nificant in the observation group than in the
control group (P<0.05). See Figure 1.

Comparison of exercise endurance

After 6 months of rehabilitation, 6GMWT, peak
value of VO, and AT in both groups increased
compared with those before rehabilitation
(P<0.05), and the increases were more obvious
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Figure 1. Comparison of cardiac and pulmonary functions (Note: “P<0.05). A. Left ventricular ejection fraction
(LVEF); B. Peak power (PP); C. Force spirometry (FVC); D. Force expiratory volume in 1 second/force spirometry
(FEV1/FVC).

A ¥ B * C *
* * *
* 30 * *
500 .
400 £ = 15
A £ 20 -
£ 300 & E
= s Z 10
Z 9 - =
00 = X
> =10 g
< a £ 5
100 4 <
0 T T 0 T T 0 T T
Before rehabilitation  After 6 months of recovery Before rehabilitation After 6 months of recovery Before rehabilitation  After 6 months of recovery

El Observation group ( n=52)

B control group ( n=48)

Figure 2. Comparison of exercise endurance (Note: "P<0.05). A. 6-minute walking distance (6MWT); B. Maximal
oxygen uptake (VO,); C. Anaerobic valve (AT).

in the observation group than in the control quality of life was obviously higher in the obser-
group (P<0.05), Figure 2. vation group than in the control group (P<0.05).
See Figure 3.

Comparison of patients’ quality of life

Comparison of patients’” health status
Before rehabilitation, the scores of quality of

life in the two groups were similar (P>0.05). Before rehabilitation, the scores of physical
After 6 months of rehabilitation, the score of function, social function, physiological func-
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Figure 4. Comparison of health status (Note: "P<0.05). A. Physical function; B. Social function; C. Physiological func-

tion; D. Mental health; E. Overall health.

tion, mental health and overall health in the two
groups were similar (P>0.05). After 6 months of
rehabilitation, the scores of all the above 5
dimensions were improved in both groups
(P<0.05), and these scores were better in the
observation group (P<0.05). See Figure 4.

Comparison of cardiovascular adverse events

After 6-month follow-up, it was found that the
incidence of adverse cardiovascular events in
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the observation group was lower than that in
the control group (17.31% vs. 41.67%, P<0.05),
as shown in Table 3.

Univariate analysis of risk factors for adverse
cardiovascular events

There were statistically significant differences
between the two groups in diabetes, LVEF, left
trunk disease and type C disease (P<0.05),
while there was no statistically significant dif-
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Table 3. Comparison of cardiovascular adverse events

Group Arrhythmia '\%C;Criﬁsl f:ﬁi:et'—: Apoplexy Revascularization Total incidence
Observation group (n = 52) 1(1.92) 2(3.85) 1(1.92) 2(3.85) 3(5.77) 9 (17.31)
Control group (n = 48) 2 (2.08) 3(6.25) 9(18.75) 3(6.25) 4 (8.33) 20 (41.67)
X2 _ 7.193
P - 0.007
Table 4. Univariate analysis of risk factors for adverse cardiovascular events
Index Poor prognosis group (n =29) Good prognosis group (n = 71) X/t P
Age/year 68.42+5.82 67.39+5.49 0.837 0.202
Male/female 18/11 42/39 0.073 0.787
Course of CHD (year) 9.18+1.07 9.21+1.10 0.125 0.901
Smoke 15 (51.72) 32 (45.07) 0.366 0.545
Drink 17 (58.62) 30 (42.25) 2.214 0.137
Diabetes 19 (65.52) 26 (36.62) 6.947 0.008
Hypertension 11 (37.93) 22 (30.99) 0.449 0.503
Hyperlipidemia 15 (51.72) 28 (39.44) 1.268 0.260
NYHA grade 0.085 0.770
1 14 (48.28) 32 (45.07)
v 15 (51.72) 39 (54.93)
LVEF (%) 7.615 0.006
<50 23(79.31) 35 (49.30)
>51% 6 (20.69) 36 (50.70)
Left main trunk disease 22 (75.86) 34 (47.89) 6.540 0.011
Type C lesions 21(72.41) 26 (36.62) 5.654 0.017
Postoperative medication
Aspirin 28 (96.55) 71 (100.00) 2473 0.116
Clopidogrel 27 (93.10) 70 (98.59) 2.131 0.144
Statins 26 (89.66) 69 (97.18) 3.456 0.117
ACEI/ARB 24 (82.76) 65 (82.79) 1.625 0.202

Note: coronary heart disease (CHD); left ventricular ejection fraction (LVEF); angiotensin converting enzyme inhibitor (ACEI);

angiotensin receptor blockers (ARB).

ference in other parameters (P>0.05), as shown
in Table 4.

Multivariate analysis of risk factors for adverse
cardiovascular events

With the occurrence of adverse cardiovascular
events as the dependent variable (occurrence
of adverse cardiovascular events = 1, absence
of adverse cardiovascular events = 0), and with
diabetes (none = 0, presence = 1), LVEF (%)
(=51 = 1, <50 = 0), left main artery disease
(none = 0, presence = 1), and type C disease
(none = O, presence = 1) as the independent
variables, we conducted unconditional classifi-
cation logistic regression analysis. The results
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showed that diabetes (OR = 1.260, 95% CI:
1.069-1.485), LVEF (%) <50 (OR = 1.379, 95%
Cl: 1.209-1.920), left trunk disease (OR =
1.523, 95% Cl: 1.209-1.920), and type C dis-
ease (OR = 1.528, 95% Cl: 1.301-1.794) were
independent risk factors (P<0.05) that affected
the occurrence of adverse cardiovascular
events in patients with severe CHD after
OPCAB. See Table 5.

Discussion

The focus of clinical attention in regard to CHD
is not only on treatment and resuscitation in
the acute phase, but also on post-treatment
rehabilitation, because patients are prone to

Am J Transl Res 2023;15(3):1820-1830



Nursing after OPCAB for severe coronary heart disease

Table 5. Multivariate analysis of risk factors for adverse cardiovascular events

Factor B SE Wald x2 P OR 95% Cl

Diabetes 0.231 0.084 7.563 0.006 1.260 1.069-1.485
LVEF (%) <50 0.321 0.102 9.904 0.002 1.379 1.129-1.684
Left main trunk disease 0.421 0.118 12.729 0.000 1.523 1.209-1.920
Type C lesions 0.424 0.082 26.736 0.000 1.528 1.301-1.794

recurrence and readmission [15]. Cardiac reha-
bilitation can improve the condition of patients
with CAH and reduce mortality from myocardial
infarction. Therefore, when implementing car-
diac rehabilitation care for patients with severe
CAH, it is important to carry out rehabilitation
risk assessment and classification, so as to
improve the effectiveness and safety of cardiac
rehabilitation.

Studies have reported that prolonged adher-
ence with exercise training can reduce cardio-
vascular disease recurrence, prolong survival
time and improve cardiac function, and also,
exercise relaxation can regulate the negative
mindset of patients when facing disease [16,
17]. However, exercise can increase myocardial
oxygen consumption, reduce coronary perfu-
sion, and increase arrhythmias, as well as car-
diac arrest and myocardial infarction in patients
with CAH [18]. Oldridge et al. [19] reported that
a risk stratification assessment should be per-
formed for cardiac rehabilitation in patients
with CAH to inform the development of spe-
cific clinical cardiac rehabilitation components.
Therefore, when implementing cardiac rehabili-
tation care, the patient’s risk should be moni-
tored and dynamically assessed throughout
the whole process, and care measures need to
be implemented in a graded manner. The pres-
ent results found that the observation group
had a higher total effective rate of rehabilita-
tion (80.77% vs. 58.33%), and better LVEF, PP,
FVC, FEV1/FVC, 6BMWT, peak VO, and AT. It is
suggested that graded cardiac rehabilitation
care can improve patients’ clinical symptoms,
cardiopulmonary function and exercise toler-
ance. FVC and FEV1/FVC were used as predic-
tors to assess cardiopulmonary function, and
their improvement suggests that patients’ com-
prehensive cardiopulmonary function will slow-
ly recover [20, 21]. BMWT is a preferred meth-
od to assess exercise endurance, and peak VO,
and AT, as predictors of patients’ aerobic capac-
ity, are positively correlated with exercise
endurance [22]. Cardiac rehabilitation graded
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care was graded as |, Il and Il according to the
patient’s conditions, with each grade matched
to the appropriate exercise modality, time and
intensity. The progressively increasing intensity
allows the patient’s cardiopulmonary function
and cardiorespiratory reserve capacity to slow-
ly improve. The mechanism of action may be
that with increased cardiopulmonary function,
stagnant blood flow in the body is relieved,
and the oxygen uptake capacity of skeletal
muscle is improved, creating a good peripheral
effect and also further increasing exercise
endurance.

The current study also revealed that the obser-
vation group performed better in quality of life
and the incidence of cardiovascular adverse
events (5.77% vs. 20.83%). The follow-up with-
in 6 months after rehabilitation showed that
the incidence of adverse cardiovascular events
in the observation group was lower than that
in the control group (17.31% vs. 41.67%,
P<0.05). These results indicated that graded
cardiac rehabilitation care can improve
patients’ quality of life, reduce the incidence of
adverse cardiovascular events and improve
prognosis. It has been clinically reported that
some patients with severe CAH are less sus-
ceptible to increased incidence of adverse
postoperative cardiovascular events due to
timely consultation, timely relief of clinical
symptoms and good self-perceived recovery
after surgery [23]. However, some patients with
severe CAH may experience negative emotions
and excessive restriction of activities postop-
eratively due to the impact of adverse cardio-
vascular events, which require nursing-assisted
rehabilitation guidance [24]. In this study, car-
diac rehabilitation was graded according to the
patient’'s post-OPCAB status, and appropriate
rehabilitation protocols were used according to
levels I, Il and Il risk to improve patient’s per-
ception of their conditions as well as improve
compliance [25]. Therefore, the implementa-
tion of graded cardiac rehabilitation care is
more advantageous than traditional cardiac
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rehabilitation. Firstly, exercise rehabilitation
remains the core component, but it is supple-
mented with daily activity and self-care training
to meet the rules and characteristics of car-
diac rehabilitation, which increases self-partici-
pation and helps build confidence in overcom-
ing the disease, thereby improving the quality
of life. Secondly, the graded cardiac rehabilita-
tion care can adjust the care content according
to the patient’s individual conditions and pro-
vide a reference for standardizing the steps of
cardiac rehabilitation care for CHD.

This study also analyzed the risk factors of
adverse cardiovascular events after OPCAB.
The results showed that diabetes, LVEF (%)
<50, left main artery disease, and type C dis-
ease were independent risk factors. (1) Dia-
betes: A study found that about 80% of diabe-
tes patients died due to cardiovascular events
[26]. Pathological and physiological changes
such as abnormal glucose and lipid metabo-
lism, proliferation and migration of smooth
muscle cells, imbalance of the fibrinolytic sys-
tem and platelet aggregation in diabetes
patients increase the progression of athero-
sclerosis and the risk of cardiovascular and
cerebrovascular adverse events. Similar stud-
ies also found that diabetes is associated with
CHD and stroke [27]. (2) LVEF: Many studies
have found that LVEF is closely related to the
myocardial systolic function of patients. The
decrease of ejection fraction indicates that the
myocardial systolic function of patients is
impaired, and the myocardial oxygen uptake is
increased, thus adverse cardiovascular events
occur [28]. (3) Left main coronary artery dis-
ease and type C disease: Generally, the inci-
dence of left main coronary artery disease is
low, but it is serious once it occurs. The effect
of drug or interventional surgery is not ideal,
and the incidence of adverse cardiovascular
events after OPCAB treatment is high [29].
Coronary artery disease type C is an indepen-
dent risk factor for inducing adverse cardiovas-
cular events after intervention [30]. The results
of this study also found that the adverse cardio-
vascular events in patients with severe CHD
after surgery and nursing rehabilitation were
closely related to the degree of disease.

Conclusions

In conclusion, graded cardiac rehabilitation
care was clinically effective in improving
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patients’ cardiopulmonary function, exercise
endurance and quality of life as well as benefit-
ing their prognosis. However, this study is a
single-center small-sample study, so the find-
ings still need to be further verified by follow-up
multi-center and larger-sample studies.
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