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Background: Our study aims to evaluate the clinical efficacy and quality of life of cognitive-behavioral 
therapy (CBT) for patients who have acute coronary syndrome (ACS) with anxiety and depression. 
Methods: The databases of PubMed, Cochrane, and Web of science, as well as China journal full-text 
database, Wanfang database, and Weipu database, were systematically searched from the establishment of 
the database to February 29, 2020. The total effective rate of qualitative data was evaluated with a relative 
risk (RR) and 95% confidence interval (CI), and the quantitative data was evaluated with a standard mean 
difference (SMD) and 95% CI. Randomized controlled clinical trials of CBT for ACS were included. The 
RevMan5.3 and R3.5.1 software was used to analyze. 
Results: A total of 11 papers, including 1,259 patients, were included, including 639 patients in the 
CBT group and 620 in the control group. One article reported the total effective rate after three months 
of treatment with an RR of 1.48 (95% CI: 1.07, 2.06). A total of 3 articles reported the incidence of 
cardiovascular adverse events using the fixed effects model (I2=41%), and the incidence of cardiovascular 
adverse events in the CBT group was 0.39 times lower than that in the control group (95% CI: 0.2, 0.77). A 
total of 11 articles reported the score of depression using the random effects model (I2=93%), and the score 
of depression in the CBT group was significantly lower than that in the control group, with an SMD of −0.99 
(95% CI: −1.44, −0.54). The score of anxiety was reported in 8 pieces of literature, and the randomized effect 
model estimated that the score of anxiety in the CBT group was significantly lower than that in the control 
group, with an SMD of −1.47 (95% CI: −1.98, −0.96). There was significant heterogeneity in the quality of 
life score, but it was not found that the quality of life score in the CBT group was significantly higher than 
that in the control group. 
Conclusions: After CBT intervention, ACS patients with anxiety and depression can significantly reduce 
the incidence of cardiovascular adverse events and significantly reduce scores of depression and anxiety, but 
they have not been found to have an advantage in improving quality of life.
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Introduction

Acute coronary syndrome (ACS) is a high-risk disease 
with acute onset, severe illness, rapid changes, and high 
mortality and disability (1). There are three clinical types 
of ACS: ST-segment elevation myocardial infarction, non-
ST-segment elevation myocardial infarction, and unstable 
angina. The treatment methods for different types of ACS 
are different. However, ACS treatment mainly includes 
anti-thrombotic therapy, anti-myocardial ischemic therapy, 
stable plaque therapy, interventional therapy, and coronary 
artery bypass and others (2). Due to the high cost of 
medical treatment and the need for repeated follow-up 
visits and long-term medication for patients with ACS, 
patients suffer from a heavy financial burden and great 
distress, which brings negative emotions such as anxiety 
and depression for the patients (3). Anxiety and depression 
have public health significance, but most patients with 
anxiety and depression are not detected and treated by the 
medical system in time. Studies have shown that depression 
and anxiety increase the mortality of ACS patients and 
the incidence of cardiovascular events, which seriously 
affect the prognosis and life quality of patients (4). ACS 
interacts with anxiety and depression. Patients with anxiety 
and depression respond poorly to the treatment and often 
have a poor prognosis. A coronary psychosocial evaluation 
study was conducted on ACS patients with persistent 
depression. The results show that active treatment of 
depression can reduce the risk of death or rehospitalization 
of myocardial infarction or unstable angina (5). Cognitive-
behavioral therapy (CBT) has gradually been applied to 
ACS treatment with the emphasis on the “bio-psycho-social” 
medical model (6). As an effective method of psychological 
intervention, CBT corrects patients’ misunderstanding 
and irrational cognition through verbal and non-verbal 
communication, thereby changing the bad psychological 
state and wrong behavior, establishing correct cognition, 
and elevating the courage of patients to face reality. It 
can help to reduce the physical and psychological pain of 
patients, and thus promote patient recovery (7). A meta-
analysis evaluated the safety and effectiveness of rational 
emotional behavioral therapy for the past 50 years. Rational 
emotional behavioral therapy is a type of CBT. By reviewing 
the 68 included literatures, it is found that compared with 
other interventions and irrational faith, rational emotional 
behavior therapy has a better effect (8).

With the advent of global aging and the accelerated 
pace of life, the influence from anxiety and depression 

have become more serious. And in China, the incidence, 
mortality, and readmission rates of ACS all show an 
increasing trend year by year (9). Good mental health and 
social support can significantly improve the life quality of 
ACS patients and improve long-term prognosis. It is still 
controversial about the clinical efficacy and long-term 
outcome in the current literature on the treatment of CBT 
in ACS patients with anxiety and depression due to the 
small sample size and the difference of intervention content. 
At present, there is no literature on a comprehensive and 
objective evaluation of CBT in ACS patients with anxiety 
and depression. Therefore, in this study, a meta-analysis 
method was used to comprehensively evaluate the above 
issues, aiming to provide the best evidence of evidence-
based medicine for CBT of ACS and guide clinical 
treatment.

We present the following article in accordance with the 
PRISMA reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-974).

Methods

Literature search

English databases were systematically search including 
PubMed, Cochrane and Web of science, and keywords and 
subject words were combined for retrieval.: “acute coronary 
syndrome”, “acute coronary artery syndrome”, “ACS” 
and “Depression”, “depressed”, “despondent”, “gloomy”; 
keywords of interventions: “cognitive behavioral therapy”, 
“Cognitive-behavioral intervention”, “cognitive activity”, 
“Cognitive actions”, “cognitive-behavioral”, “cognitive 
behavior”, “CBT”. Keywords of patient and intervention 
related to AND. The Chinese databases were searched, 
including the Chinese Journal Full-text Database (CNKI), 
Wanfang Database, and Weipu Database. The keywords 
were combined with “acute coronary syndrome”, “acute 
coronary syndrome” and “anxiety”, “depression”, and 
“cognition behavior”, “cognitive therapy”, “behavioral 
therapy.” The retrieval time was from the establishment of 
the database to February 29, 2020. At the same time, the 
references included in the literature were retrieved through 
Google Scholar and others.

Inclusion and exclusion criteria

Literature that met the following criteria were included 
in this analysis: (I) all patients are with ACS disease met 
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the ACC/AHA or clinical diagnostic criteria; (II) patients 
in the control group are treated with usual treatments 
such as antiplatelet aggregation, lipid regulation, coronary 
expansion, nourishing myocardium and improving 
circulation treatment or routine care and received routine 
health education; (III) patients in the experimental group 
are added cognitive-behavioral interventions on the basis 
of control, including comprehensive intervention, double-
heart intervention, psychological intervention, etc.; (IV) 
the trial is designed as a randomized clinical controlled 
trial (RCT); (V) the outcome indicators include any of 
the following index: total effectiveness rate, incidence of 
adverse cardiovascular events, score of depression before 
and after treatment including the self-depression rating 
scale (SDS) and depression scale (PHQ-9), score of anxiety 
before and after treatment including self-rating anxiety 
scale (SAS) and self-rating anxiety scale (GAD-7), score of 
quality of life before and after treatment including physical 
activity limitation (PL) of the Seattle angina pectoris 
scale (SAQ), anginal stability (AS), angina pectoris (AF), 
treatment satisfaction (TS), DS, short form 36 health survey  
(SF-36); (VI) outcome measures are admission or discharge, 
and treatment for 3 or 6 months. The evaluation criteria 
for anxiety and depression were as follows: the lower 
the difference between the two groups before and after 
treatment, the better the improvement effect of anxiety 
and depression. But for the quality of life score comparison 
before and after treatment, the higher the value, the more 
significant improvement in quality of life.

Exclusion criteria: (I) ACS patients suffer from bipolar 
disorder, cerebral organic mental disorder or inability 
to communicate; (II) animal experiments, reviews, case 
reports, comments, abstracts or other non-research article 
forms; (III) data are measured 24 hours after surgery; (IV) 
literature is unable to extract data; (V) duplicate publications 
and the most comprehensive publication data.

Literature screening and data extraction

Two data analysts independently read the title, abstract, 
and full text conducted literature screening according to 
the inclusion and exclusion criteria and then used a unified 
data extraction form for data extraction and verification of 
the literature that met the inclusion and exclusion criteria. 
The data extracted from the literature included: author, 
publication date, age and gender of the research subjects, 
therapies, sample size, number of effective and adverse 
events, the mean and standard deviation of anxiety and 

depression cases in the control group and the experimental 
group. Where there is an inconsistency between literature 
screening and data extraction, a third person will review it.

Evaluation of literature quality 

Literature included in this study conducted with RCT. 
Therefore, the Cochrane risk bias assessment tool (10) 
was used to evaluate the risk of bias mainly from six areas: 
selection bias, implementation bias, measurement bias, 
follow-up bias, reporting bias and other biases. Each index 
was evaluated as low, unclear, and high bias.

Statistical analysis

Effect indicators of effectiveness and adverse cardiovascular 
events were indicated using ratio risk (RR) and 95% 
confidence interval (CI); depression and anxiety were 
evaluated with a standard mean difference (SMD) and 95% 
CI. I2

 was used for heterogeneity test. When I2≤50%, a 
fixed-effect model was used, while when I2>50%, a random-
effect model was used for an effective combination. For 
heterogeneous research, the research objects were divided 
into subgroups of China and the United States to explore 
the source of heterogeneity. And sensitivity analysis was 
used to explore whether the existence of a document 
has a significant impact on the whole results. Begg rank 
correlation and Egger regression were used to quantifying 
the effect of publication indexes with more than ten articles. 
Quality evaluation of literature and data analysis were 
performed using Revman 5.3 and R 3.5.1 software for 
statistical analysis.

Results

Basic information of included literature

A total of 105 Chinese and English literatures were 
retrieved. According to the exclusion criteria, 11 pieces 
of literature were finally included, with a total of 1,259 
ACS patients in the RCT. There were four different 
papers (11-14) and 7 Chinese papers (7,15-20) among the 
entire 11 pieces of literature, a total of 639 patients in the 
experimental group were using CBT, and 620 patients in 
the control group received conventional treatment or care. 
The process of the literature search was shown in Figure 1, 
and the necessary information of the included literature was 
shown in Table 1.
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Literature quality evaluation

Among the included 11 pieces of literature, patients were all 
randomly grouped, but only one article (17) did not explain 
what random method was used. Using random grouping 
can avoid patient selection bias, but implementation bias 
was not explained clearly in these articles. Follow-up bias, 
report bias, and bias of other aspects were at minimal risk. 
Cochrane risk bias assessments were shown in Figure 2.

Meta-analysis of the effective rate

Only one article (19) reported the total effective rate after 
three months of treatment, with an RR value of 1.48, which 
means that the total effective rate of the experimental group 
with CBP was 1.48 times (95% CI: 1.07, 2.06) higher than 
the control group.

Meta-analysis of the cardiovascular adverse event

A total of 3 pieces of literature (7,15,19) reported the 
incidence of cardiovascular adverse events (I2=41%) after 
3 or 6 months of treatment. The RR was estimated using 

a fixed-effect model to find that the incidence of adverse 
reactions in the experimental group was 0.39 times (95% 
CI: 0.2, 0.77) lower than that of the control group, as shown 
in Figure 3.

Meta-analysis of the depression score 

A score of depression after treatment was reported in a total 
of 11 pieces of literature. Because some pieces of literature 
used SDS, and some others used PHQ-9, SMD was used 
to combine the effects. The overall heterogeneity was high 
(I2=93%), so a random effect model was used to assess 
SMD. The score of depression in the experimental group 
was significantly lower than that in the control group, with 
an SMD of −0.99 (95% CI: −1.44, −0.54). After stratified 
analysis, according to different countries, the heterogeneity 
decreased. In the United States, the score of depression in 
the experimental group was lower than that in the control 
group, with an SMD of −0.29 (95% CI: −0.58, 0). In China, 
the score of depression in the experimental group was lower 
than that in the control group, with an SMD of −1.40 (95% 
CI: −1.98, −0.81), where the decline was higher than that in 
the United States, as shown in Figure 4.

After deduplication by Endnote: 105

Exclusion literature [73]:
Review and case report: 26

Cell experiment: 12
Other: 35

Exclusion literature [18]:
Not RCT: 13

Patient without anxiety and 
depression: 5

Exclusion literature [3]:
Literature without data: 2
Duplicate publications: 1

Preliminary screening by reading titles 
and abstracts: 32

Articles meet the inclusion exclusion 
criteria by reading the full text: 14

Final inclusive literatures [11]:
Foreign research: 4

Domestic research: 7

Literature retrieved in English: 57 Literature retrieved in Chinese: 136
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Figure 1 Flow chart of literature retrieval.
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Table 1 Basic information of the included literature of CBT for ACS patients with anxiety and depression 

No.
The first 
author

Year Area
Method in 
test group

Method in 
Control group

End 
measurement 

time

Control group Experimental group

n Age (years)
Gender 
man/

woman
n Age (years)

Gender 
man/

woman

1 McLaughlin 
TJ

2005 USA Control + 
CBT

Usual care 3 months 45 59.9±10.2 31/14 34 60.7±9.8 22//12

2 Davidson 
KW

2010 USA Control + 
CBT

Usual care 3 months 80 59.3±10.6 37/43 77 61.1±10.6 36/41

3 Davidson 
KW

2013 USA Control + 
CBT 

Usual care 6 months 74 59.2±9.7 43/30 69 60±11.1 44/33

4 Minhu 
Huang

2013 China Control + 
double-heart 
intervention

Usual 
treatment

3, 6 months 48 68.54±9.99 28/20 48 68.04±8.55 26/22

5 Yajia Yang 2013 China Control + 
CBT

Usual 
treatment

3 months 87 55.14±5.15 54/33 87 61.15±6.52 51/36

6 O’Neil A 2014 USA Mood Care Usual care 6 months 61 61.0±10.2 45/16 60 58.9±10.7 46/14

7 Junli Han 2015 China Control + 
Cognitive 
behavioral 
intervention 
+ relaxation 
training

Usual 
treatment

Discharge 32 63.2±7.5 – 32 63.2±7.5 –

8 Bo Yu 2017 China Control 
+ Beck’s 
cognitive 
therapy

Usual 
psychological 
nursing

Discharge 41 43.78±5.88 32/9 41 44.27±5.34 34/7

9 Xinpei Gao 2018 China Control + 
CBT

Usual 
treatment

6 months 60 58.3±9.35 47/13 60 57.98±9.87 44/16

10 Wei Xiang 2018 China Control + 
CBT

Usual 
treatment

6 months 60 64.9±5.24 36/24 60 64.81±5.20 38/22

11 Peng Yang 2019 China Control 
+ Beck’s 
cognitive 
therapy

Usual 
psychological 
intervention

– 51 50.4±10.6 31/20 52 48.6±9.5 28/24

CBT, cognitive-behavioral therapy; ACS, acute coronary syndrome.

Meta-analysis of the anxiety score

There were eight articles reported the score of anxiety 
after treatment, so SMD was used for assessment of effect 
combination, which indicated that the overall heterogeneity 
was high (I2=90%). The random-effect model was used to 
estimate SMD. The result showed that the score of anxiety 
in the experimental group was significantly lower than that 
in the control group, with an SMD of −1.47 (95% CI: −1.98, 
−0.96). After the stratified analysis according to different 

countries, apart from only one article in the United States, 
the score of anxiety in the experimental group is lower than 
that in the control group in China, with an SMD of −1.57 
(95% CI: −2.13, −1.01), as shown in Figure 5.

Meta-analysis of the quality of life score

There was a more heterogeneous quality of life score, but 
none of them were found that the quality of life score in the 
CBT group was significantly higher than that in the control 
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group after treatment, as shown in Table 2.

Evaluation of sensitivity and publication bias

The sensitivity analysis was performed after excluding the 
literature one by one, and it was found that the research 

results were stable and showed no significant change. 
After Egger regression and Begg rank correlation analysis, 
there was a publication bias in the scores of depression and 
anxiety (P<0.05), as shown in Table 3.

Discussion

In this study, a meta-analysis was firstly used to reveal that 
the incidence of cardiovascular adverse events in ACS 
patients with anxiety and depression after CBT intervention 
was significantly lower than that in the control group 
receiving the conventional treatment or care, and the 
incidence of adverse events was 0.39 times lower than that in 
the control group. The CBT intervention could effectively 
reduce the scores of depression and anxiety in ACS patients, 
but compared with the control group, and there was no 
significant difference in the quality of life of ACS patients 
in the test group, which may be related to the small number 
of included literatures. Since only one article reported the 
efficacy after treatment, a comprehensive evaluation of the 
effective rate could not be obtained right now.

CBT is widely used in nursing, clinical psychology and 
other fields, which is a combination of cognitive theory 
and behavior therapy, where the cognitive behavior theory 
is integrated from cognitive theory and behavior theory. 
An important part of cognitive theory is “ABC Emotion 
Theory Framework”: A (Activating event), B (Belief) and C 
(Consequence). The main point of the cognitive behavior 
theory is that the relationships of cognition, behavior, and 
emotion are not separated from each other, but inseparable, 
influential, and interrelated to each other. The treatment 
principle of CBT attaches importance to the correction 
of internal cognition and emphasizes the importance 
of structural interviews. During the treatment process, 
patients should be taught to identify, debate, reshape their 
thinking and beliefs, and use different techniques to help 
patients change their cognition, behaviors and emotions; 
In addition, if the patients themselves can recognize and Figure 2 Evaluation of quality bias in the included literature.
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Figure 3 Forest plot of meta-analysis of cardiovascular adverse events of CBT in ACS patients with anxiety and depression. CBT, cognitive-
behavioral therapy; ACS, acute coronary syndrome.
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change irrational beliefs and achieve self-control after the 
treatment, the patients’ power is enhanced (21).

Patients with ACS often develop depression and fear 
inevitably. With CBT intervention, the patient’s cognition 
can be improved due to the adjustment of mentality (14).  
For anxiety and depression, medical staff regularly 
correct misbehavior of patients with ACS, listen to their 
demands patiently, supply comfort and encouragement, 
and establish a good doctor-patient relationship. The 
patient’s mental stress can be relieved through various 

forms of health preaching, step-by-step explanation 
targeting different educational levels of patients to help 
them correctly understand the disease-related risk factors, 
the causes, and harms of the disease. At the same time, 
through some comprehensive interventions, relax training 
and psychological treatment by health professionals to 
strengthen psychological hint for patients continually, so 
that patients maintain an optimistic and positive attitude, 
appropriately participate in social activities and appropriate 
physical exercise to promote circulation function, thereby 

Figure 4 Forest plot of meta-analysis of depression score of CBT in ACS patients with anxiety depression. CBT, cognitive-behavioral 
therapy; ACS, acute coronary syndrome.

Figure 5 Forest plot of meta-analysis of anxiety score of CBT in ACS patients with anxiety and depression. CBT, cognitive-behavioral 
therapy; ACS, acute coronary syndrome.
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helping patients to improve their clinical efficacy (22-24).
Through meta-analysis, we found that the scores of anxiety 

and depression of patients were significantly reduced through 
CBT intervention, and the scores of anxiety and depression of 
patients with ACS after CBT intervention were significantly 
lower than those of the control group. The results of this 
study were not related to the area, population, and content 
of research, which fully demonstrates that psychological 
intervention-based treatment of CBT has a positive, 
stimulating effect on improving anxiety and depression of 
patients with ACS. It is indicated that anxiety and depression 
can trigger or aggravate diseases such as angina pectoris, 
myocardial infarction, arrhythmia and other diseases, which 
brings a substantial economic and disease burden to the whole 
society (25). Therefore, it can help to improve the prognosis of 
patients by improving the symptoms of anxiety and depression 
in patients, At the same time, the results of the meta-analysis 
found that the incidence of cardiovascular adverse events in 
ACS patients treated with CBT was significantly reduced, 
which further proved that the comprehensive intervention 
method of CBT could significantly improve the prognosis of 
patients. However, the quality of life score of patients treated 

with CBT was not significantly different from those of usual 
intervention. Nevertheless, we cannot conclude that the 
quality of life in ACS patients with CBT intervention is the 
same as that of usual intervention patients, because the meta-
analysis of the quality of life score only included a few pieces 
of literature, suggesting that more studies need to be collected 
for further analysis.

The literatures included in this analysis are all RCT, and 
the quality of these kinds of literature was good. Ten pieces 
of literature are reporting random grouping methods, but 
the implementation bias is not explained, which is due to the 
difficulty of double-blindness of CBT intervention. There 
are four pieces of literature in the United States at high risk, 
but there is no explanation in the domestic research with 
definition as unclear risk. Although the quality of the literature 
in this study is good, the heterogeneity of the combined 
effect is still significant. Following the source of the research 
aims, the analysis was divided into the United States and 
China, respectively. This was done to determine that the 
heterogeneity was reduced. In China, the score of depression 
in the experimental group was lower than that in the control 
group, and the degree of decline was higher than that in the 

Table 3 Publication bias evaluation in a meta-analysis of CBT in ACS patients with anxiety and depression

Kinds 
Egger Begg

t P Z P

Depression −3.934 0.003 −2.569 0.010 

Anxiety −2.058 0.085 −2.227 0.026 

CBT, cognitive-behavioral therapy; ACS, acute coronary syndrome.

Table 2 Meta-analysis of life quality scores of CBT in ACS patients with anxiety and depression 

Entries I2 Literature number SMD 95% CI Lower 95% CI Higher

SAQ

PL 97 2 0.4 −1.17 1.96

AS 97 2 0.39 −1.2 1.99

AF 92 2 0.16 −0.8 1.13

TS 94 2 −0.18 −1.35 0.99

DS 93 2 −0.27 −1.3 0.77

SF-36

Physiological function – 1 0.32 −0.07 0.71

Mental state 91 2 0.73 −0.17 1.63

Health condition – 1 0.21 −0.18 0.59

Bodily pain 95 2 0.88 −0.37 2.13

CBT, cognitive-behavioral therapy; ACS, acute coronary syndrome.
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United States, with an SMD of −1.40 (95% CI: −1.98, −0.81). 
Different kinds of literature use different questionnaires to 
score depression. For example, Huang uses the Hamilton 
depression scale (HAMD) (17), Gao and Davidson use PHQ-9 
as the depression scale (11,15), and in most kinds of literature, 
the score of depression is performed using SDS. Different 
scales have different scoring entries, different total scores, and 
different standards for judging depression, so the heterogeneity 
of the included analysis is high.

Meanwhile, it is also caused by that the methods of 
cognitive-behavioral interventions vary between different 
countries, the contents of the interventions are not the 
same, the measurement time after treatment is inconsistent 
including discharged, three months after discharge and 
followed-up for six months. All the differences in these 
factors are important reasons for the high heterogeneity. 
Due to the small number of research literature, it is 
impossible to do further stratified analysis. These problems 
also exist in the analysis of scores of anxiety and quality of 
life, leading to high heterogeneity.

The sensitivity study in this study found that the meta-
analysis results of the incidence of adverse cardiovascular 
events, depression scores, anxiety scores, and quality of life 
scores were relatively stable, and no particular study was 
found to have a significant impact on the results. At the 
same time, the quantitative evaluation of Begg and Egger 
showed that there was a publication bias in this meta-
analysis, but it is worth noting that when the number of 
articles is less than 20, the sensitivity of publication bias 
results is reduced. However, some negative results also exist 
even though they are difficult to publish.

The meta-analysis in this study has limitations. (I) 
The scope of the CBT methods is broad, and the content 
of the interventions are different, but they are all based 
on psychological intervention. (II) The research results 
are heterogeneous, except for the differences of regions, 
anxiety, depression, and quality of life and differences in 
the definitions of the indicators. The inconsistencies in the 
measurement time are also some of the reasons for high 
heterogeneity. However, due to the limited data, it is not yet 
possible to carry out the related stratified analysis. (III) The 
sample size included in this study is generally small, and the 
conclusion still needs to be confirmed in further research. 
(IV) Lack of sufficient literature to comprehensively analyze 
the efficacy evaluation of CBT intervention.

In summary, after CBT intervention in ACS patients 
with anxiety and depression, the incidence of cardiovascular 
adverse events, the scores of depression and anxiety are 

significantly reduced. However, it is not found to be an 
advantage in improving the quality of life. Due to the small 
sample size of the included pieces of literature and the lack 
of research on clinical efficacy, high-quality clinical studies 
of large samples are needed to do further analysis of clinical 
effectiveness and safety.
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