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Background: Elderly patients with coronary heart disease (CHD) are prone to psychological disorders during treatment. 
Strengthening psychological well-being can improve rehabilitation outcomes. This study aimed to explore the effects of recording 
positive events on anxiety, psychological capital, treatment compliance, and major adverse cardiovascular events (MACE) in elderly 
CHD patients with anxiety symptoms.
Methods: A total of 309 elderly CHD patients with anxiety were enrolled and randomly assigned to an intervention group (n=154) 
and a control group (n=155). After the intervention, assessments were conducted using the Self-Rating Anxiety Scale (SAS), the 
Positive Psychological Capital Questionnaire (PPQ), and a treatment compliance scale, along with collection of clinical indicators and 
data on MACE. Primary outcomes were changes in anxiety and treatment compliance behaviors. Secondary outcomes included 
changes in the positive psychological capital scores, clinical indicators, and incidence of MACE.
Results: The intervention group showed significantly lower anxiety scores than the control group at the end of the intervention (3 
months after discharge) and the end of follow-up period (6 months after discharge) (p<0.05). Additionally, the intervention group 
scored significantly higher on the PPQ and CHD Treatment Compliance Behavior Scale (p<0.05). Improvements in clinical indicators 
(except systolic blood pressure) were significantly greater in the intervention group (p<0.05). Furthermore, the incidence of MACE 
was significantly lower in the intervention group (12 cases vs. 36 cases, p<0.05), and compared with the control group, the relative risk 
(RR) of adverse cardiovascular events was 0.33 (95% confidence interval: 0.18–0.61, p = 0.025).
Conclusion: Recording positive events can alleviate anxiety, enhance psychological capital and treatment compliance, reduce the 
occurrence of MACE, and effectively improve rehabilitation outcomes in elderly CHD patients.
Keywords: coronary heart disease, positive events, rehabilitation, psychological capital

Introduction
Coronary heart disease (CHD) is one of the non-communicable chronic diseases with high mortality rates worldwide.1 

According to “The 2023 Summary Report on Cardiovascular Health and Diseases in China”, the current number of CHD 
patients in China has reached 11.39 million.2 Despite significant symptom relief with percutaneous coronary intervention 
(PCI), CHD patients retain a risk of major adverse cardiovascular events (MACE).3 Previous studies have shown that 
negative emotions such as anxiety can increase the incidence of vascular restenosis and MACE, thus adversely affecting 
patient prognosis.4 Besides, Patients with CHD exhibit a higher susceptibility to psychological complications, such as 
anxiety and depression, and tend to experience more severe psychological distress.5 Additional research also suggests 
that implementing diversified intervention models for CHD patients can help improve blood pressure control, medication 
adherence and quality of life.6 These interventions can also increase therapeutic cooperation and facilitate lifestyle 
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modifications toward healthier behaviors.7,8 Therefore, targeted management of known risk factors will maximize patient 
benefits.

Positive psychology, as a psychological discipline, focuses on cultivating psychological resilience and behavioral 
patterns by emphasizing positive subjective experiences and developing personal strengths.9,10 Currently, positive 
psychology has been widely applied internationally in fields such as obstetrics, gynecology, and diabetes 
management.11,12 Corno et al (2018) found that positive psychological interventions can help reduce anxiety and 
depression in pregnant women,13 thereby enhancing their well-being. Huffman et al (2015) also demonstrated that 
positive psychological interventions enhance treatment compliance in type 2 diabetes patients.14

The development of positive psychology remains relatively nascent, and primarily concentrate in education and 
mental health domains.15–18 For example, Wang et al (2019) confirmed that positive psychological interventions alleviate 
psychosocial distress in stroke survivors.19

Positive psychology encompasses diverse implementation approaches including expressive writing, mindfulness 
therapy, gratitude interventions, and hope therapy.10 Writing represents a unique human behavior for expression, 
communication, and creation. Therefore, the positive event recording implemented in this study aims to evoke personally 
relevant positive experiences or emotions through writing. This concept, initially proposed by Pennebaker JW and Beall 
SK, involves encouraging participants to freely express their thoughts and feelings about real-life events during brief 
daily sessions of 15–20 minutes.20 The therapeutic benefits originate from event reappraisal, cognitive reorganization, 
and construction of meaningful narrative.21 Numerous studies have confirmed that recording positive events significantly 
enhances participants’ well-being and helps stabilize mental health in psychiatric patients.22

Given that CHD patients undergo stressful experiences such as emergency treatment, surgical procedures, and 
hospitalization, coupled with insufficient understanding of disease prognosis, they are prone to develop psychological 
disorders including anxiety, which necessitates greater clinical attention.23 However, current research on positive event 
recording interventions for CHD patients with anxiety remains in its nascent stages both domestically and internationally, 
characterized by insufficient systematic approaches and targeted methodologies.

Thus, it is necessary to implement positive psychological interventions for this patient population to investigate their 
effects on rehabilitation outcomes, thereby establishing a theoretical foundation for developing more tailored positive 
psychological intervention protocols for CHD patients in China.

This six-month randomized clinical trial aimed to investigate the effects of positive event recording on anxiety, 
psychological capital, treatment compliance, and MACE in elderly patients with CHD and anxiety. Our study addresses 
a gap in the application of psychological interventions in CHD rehabilitation and provides a theoretical foundation for the 
implementation of diverse psychological intervention approaches in future research.

Methods
Participants
Elderly patients with CHD were recruited from the Cardiology Ward of a tertiary (A-grade) hospital affiliated with 
Soochow University (Jiangsu, China) between August 2022 and August 2023. Inclusion criteria were: age ≥60 years; 
meeting diagnostic criteria for CHD;24 Self-Rating Anxiety Scale score ≥ 50;25 provision of written informed consent; 
clear consciousness, normal cognition, and adequate communication ability.

Exclusion criteria included: severe cognitive impairment, psychiatric disorders, or uncooperative status; other life- 
threatening conditions such as terminal cancer.

Withdrawal criteria comprised: failure to record events for two consecutive weeks; unreachable by phone for three 
consecutive follow-up attempts; voluntary withdrawal during the study.

The sample size was determined using the formula for two independent sample means: n1=n2=2(Zα/2+Zβ)2σ2/δ2, 
where σ represents the population standard deviation (6.7), δ the margin of error (3), Zα/2 the two-tailed standard normal 
quantile (1.96 at α=0.05), and Zβ(1.282 at β=0.10).26 The calculated sample size was 105 per group. Accounting for a 10– 
20% attrition rate, the final target enrollment was set at 240 participants. Following screening, 309 eligible patients were 
randomized using SPSS 25.0 software into an intervention group (n=154) and a control group (n=155).
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Randomization and Blinding
Eligible participants who provided written informed consent for the clinical trial were randomly assigned to either the 
intervention or control group at a 1:1 allocation ratio. The intervention group received a 3-month positive event recording 
protocol, while the control group received standard health management. Both groups were followed for an additional 3 
months after the intervention period, with a total study duration of 6 months. Each participant in the intervention group 
was provided with a dedicated positive event recording notebook and a unified CHD health education handbook, and the 
control group was given the same health education handbook to eliminate confounding factors from health education.

Study Procedures
Following randomization, patients completed a general information questionnaire, the Self-Rating Anxiety Scale (SAS, 
total score range: 20–80 points, with higher scores indicating more severe anxiety), the Positive Psychological Capital 
Questionnaire (PPQ, total score range: 26–182 points, with higher scores indicating greater psychological capital), the 
CHD Treatment Compliance Behavior Scale (total score range: 21–105 points, with higher scores indicating better 
treatment compliance), as well as data collection on MACE and clinical indicators. Evaluations using the SAS, PPQ, and 
CHD Treatment Compliance Behavior Scale, along with collection of clinical indicators, were conducted at baseline 
(enrollment), the end of (3 months after discharge) and the end of follow-up period (6 months after discharge). MACE 
were tracked and recorded throughout the 6-month study period, and the incidence was statistically analyzed at the end of 
follow-up period (details in Table 1).

Measures
The primary outcome was change in anxiety and treatment compliance behavior from baseline to 6 months after 
discharge. Secondary outcomes included Positive Psychological Capital score at 3 months and 6 months after discharge; 
changes in clinical indicators; and incidence of MACE at 6 months after discharge.

General Information Collection
The collected data include information such as age, sex, educational level, smoking history, comorbid chronic diseases, 
blood pressure, left ventricular ejection fraction, total cholesterol, triglycerides, high-density lipoprotein cholesterol, low- 
density lipoprotein cholesterol, etc. Clinical features are obtained and filled in by researchers by reviewing patients’ 
electronic medical records.

Self-Rating Anxiety Scale (SAS)
The Chinese version of SAS comprises 20 items rated on a 4-point Likert scale ranging from 1 (“none of the time”) to 4 
(“most of the time”), with total raw scores ranging from 20 to 80.25 Using a standard cutoff score of 50, higher scores 
indicate more severe anxiety symptoms. The reliability of this scale has been established in previous research, confirming 
its applicability for assessing anxiety in CHD patients.27 In this study, the Cronbach’s α coefficient for scale was 0.883, 
indicating that the scale has good reliability and validity.

Positive Psychological Capital Questionnaire (PPQ)
The original scale was developed by Zhang et al (2010).28 It consists of 26 items and covers four dimensions: self- 
efficacy, adaptability, optimism and hope. PPQ employs a 7-point Likert scale ranging from 1 (strongly disagree) to 7 
(strongly agree), with total scores ranging from 26 to 182. Higher scores indicate greater levels of psychological capital. 
Currently, this instrument has been widely applied in studies involving breast cancer patients, oral cancer patients, and 
diabetic patients, demonstrating good reliability and validity. The Cronbach’s α coefficient of our questionnaire is 0.90, 
confirming its applicability for CHD patients.

CHD Treatment Compliance Behavior Scale
The World Health Organization (WHO) defines compliance as “the extent to which a person’s behavior including taking 
medication corresponds with agreed recommendations from a health care provider.”29 Optimal patient compliance may 
effectively enhance treatment outcomes.30 The CHD treatment compliance behavior scale was developed by Zhang et al 
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Table 1 Schedule of Enrollment, Intervention, and Assessment

Items Baseline 3-Month Intervention Stage 3-Month Follow-Up Stage

Visit 1 
(week 1)

Visit 2 
(week 2)

Visit 3 
(week 3)

Visit 4 
(week 4)

Visit 5 
(week 6)

Visit 6 
(week 8)

Visit 7 
(week 10)

Visit 8 
(week 12)

Visit 9 
(week 16)

Visit 9 
(week 20)

Visit 9 
(week 24)

Informed consent ×

Inclusion/exclusion criteria ×

Randomization ×

Intervention × × × × × × × × × × ×

Basic informationa ×

Compliance monitoring × × ×

Compliance behavior × × ×

Anxiety × × ×

Psychological capital × × ×

Clinical indicatorsb × × ×

Adverse event monitoring ×

Note: a: Age, gender, level of education, medical insurance, marital status, smoking habit, sleep status, etc; b: Including TG, TC, LDL, HDL, blood glucose etc.
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(2007)31 This scale comprises 21 items across seven dimensions: physical activity, dietary management, medication 
compliance, psychological adjustment, social function maintenance, follow-up compliance, and smoking/alcohol restric
tion. Each item employs a 5-point Likert scale (1: completely non-compliant to 5: fully compliant). The scale demon
strated satisfactory psychometric properties, with an internal consistency reliability of 0.79 and content validity of 0.72. 
Total score ranges from 21 to 105, where higher scores indicate better treatment compliance. In our study, the scale 
showed a Cronbach’s α coefficient of 0.81, suggesting it is a suitable tool for assessing compliance behavior in CHD 
patients.

MACE and Clinical Parameters
In this study, MACE was defined as the occurrence of any of the following during the follow-up period: sudden cardiac 
death, acute myocardial infarction, unstable angina, malignant arrhythmia, acute heart failure, or repeat revascularization. 
Clinical indicators included blood pressure, lipid profiles, and left ventricular ejection fraction. MACE is manually 
reviewed by attending physicians with clinical experience in cardiovascular and cerebrovascular diseases through 
electronic medical records of inpatient or outpatient visits during follow-up, combined with telephone follow-up, and 
ultimately confirmed by two physicians. Clinical features are obtained and filled in by researchers by reviewing patients’ 
electronic medical records.

Intervention
This study adopted a parallel control design, with participants randomly assigned to the intervention group and the 
control group at a 1:1 ratio. The control group received standard clinical health management for CHD consistent with 
clinical practice guidelines, while the intervention group was administered a 3-month positive event recording interven
tion on the basis of the same standard care. Previous studies suggest that positive psychological interventions lasting 
8 weeks or longer can significantly alleviate negative emotions and foster positive psychological states.32,33 Both groups 
were followed up for an additional 3 months after the intervention, with a total study duration of 6 months for all 
participants. To ensure the standardization and consistency of the intervention, the research team unified the intervention 
materials, formulated detailed implementation protocols, and conducted pre-intervention training for all implementers.

Each participant in the intervention group was provided with a dedicated positive event recording notebook and 
a unified CHD health education handbook, and the control group was given the same health education handbook to 
eliminate confounding factors from health education. The specific implementation content, execution procedures and 
quality control measures of the two groups are detailed as follows:

Intervention Measures for the Intervention Group
On the basis of standard CHD health management, the intervention group implemented a phased positive event recording 
intervention combined with regular follow-up guidance, which was divided into a 3-month intervention stage (1 to 3 
months after discharge) and a 3-month follow-up stage (4 to 6 months after discharge). The intervention was developed 
for the physiological and psychological characteristics of elderly CHD patients with anxiety, based on Seligman’s 
positive psychology intervention framework, supplemented by an extensive literature review and multiple rounds of 
expert consultations.9 The core goal was to guide patients to perceive and record positive events in daily life and disease 
management, and to transform positive emotions into healthy behavioral patterns. The specific implementation measures 
included three aspects: regular follow-up and dynamic guidance, standardized positive event recording guidance, and 
recording log management and adherence assessment.

Regular Follow-Up and Dynamic Guidance
Follow-up was mainly conducted through telephone and text messages, with the core of tracking the completion of 
positive event recording, solving the problems encountered by patients in the implementation process, and conducting 
targeted psychological counseling and health education. The follow-up frequency was strictly standardized: weekly 
follow-up in the first month after discharge (intervention initial stage), every two weeks follow-up in the second and third 
months (intervention middle and late stages), and monthly follow-up in the 3-month follow-up stage, until the end of the 
study. Each follow-up lasted 5–15 minutes, and the duration could be appropriately extended according to the patients’ 
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actual consultation needs and emotional state. The follow-up content included verifying the completion of weekly 
recording tasks, evaluating the quality of positive event recording, guiding patients to optimize recording methods 
combined with their actual situation, and conducting brief psychological intervention for patients with obvious negative 
emotions, while reminding them of standardized medication and regular reexamination. Example (Record of Daily 
Positive Events): Today, I took the prescribed medication for coronary heart disease as directed by the doctor. In the 
afternoon, I took a 15-minute slow walk in the community. I felt no chest tightness or discomfort. My mood was relaxed 
and stable I felt a sense of security brought by adhering to a healthy lifestyle.

Standardized Positive Event Recording Guidance
The positive event recording intervention was implemented for 12 consecutive weeks after discharge, with clear and 
quantifiable weekly recording themes, completion requirements and operational guidelines for each stage (see Table 2 for 
the detailed intervention protocol). The research team conducted unified pre-intervention training for all implementers to 
ensure the consistency and accuracy of recording guidance. The implementers guided patients to record positive events in 
a standardized manner according to the weekly theme, focusing on guiding patients to perceive positive experiences in 
disease management (eg., completing exercise as prescribed, taking medication on time), daily life and social interaction, 
and requiring patients to record the specific content, occurrence time and their own emotional experience of positive 
events in the dedicated notebook. For patients with low educational level or poor writing ability, the implementers guided 
their family members to assist in recording to ensure the smooth progress of the intervention.

Recording Log Management and Adherence Assessment
Each participant was provided with a unified recording logbook, and was required to record the specific content, 
completion frequency and single recording duration of positive event recording every week in a standardized manner. 
The research team collected and reviewed the logbooks during regular follow-up, and calculated the intervention 
adherence rate according to the formula: Adherence rate (%) = [Actual number of recordings/Minimum required 
recordings for the study] × 100%. For patients with an adherence rate lower than 70%, the research team timely 
analyzed the reasons (eg., personal inertia, poor physical condition, low recognition of the intervention) and conducted 
targeted intervention and guidance, such as simplifying the recording requirements appropriately and increasing follow- 
up frequency, to improve the intervention adherence rate and ensure the implementation effect.

Intervention Measures for the Control Group
The control group received standardized routine health management for CHD without additional intervention of positive 
event recording, while receiving synchronous follow-up consistent with the intervention group to ensure comparability 
between the two groups.

Table 2 Protocol for Positive Event Documentation

Week of 
Intervention

Recording Guidance

1 Record three or more positive events from your week, such as completing exercise or taking medication as prescribed. (≥ 3 

times)
2 Identify your strengths and apply them. (≥ 2 times)

3 Write a letter of gratitude without word count limitation. (≥ 1 times)
4 Independently engage in three or more enjoyable and meaningful activities. (≥ 3 times)

5 Recall your previous positive achievements. (≥ 2 times)

6 Perform three or more benevolent acts. (≥ 3 times)
7 Counteract negative emotions. For example, document one positive event when they appear. (≥ 2 times)

8 Discover your interests. (≥ 1 times)

9 Establish attainable goals and complete them. (≥ 2 times)
10 Review your life journey and recall cherished moments. (≥ 3 times)

11-12 Select preferred activities from above. Implement or log them over the next two weeks.
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One-on-One Routine Health Education
On the first day of enrollment, each patient received one-on-one standardized health education conducted by designated 
researchers. The content covered key points of secondary prevention for CHD, scientific dietary recommendations (low- 
salt, low-fat, and low-sugar), appropriate weight management, individualized exercise guidance (moderate walking, tai 
chi, etc)., the importance of regular follow-up visits and standardized medication, as well as the prevention and 
management of MACE. This was performed to alleviate fear and anxiety caused by uncertainty about the condition. 
Meanwhile, patients were guided to practice slow deep breathing, muscle relaxation, and bed rest to reduce tension and 
physical discomfort. Family accompaniment was encouraged and doctor-patient communication was strengthened to 
enhance patients’ sense of security and treatment confidence.

Regular Follow-Up for Routine Management
Follow-up was conducted through telephone or text messages once a month after discharge for a total of 6 follow-ups 
until the end of the 6-month study period. Each follow-up lasted about 5–15 minutes, with the main content including 
answering the patients’ questions about disease management and medication, tracking the patients’ basic physical and 
mental status and clinical symptoms, reminding the patients of regular reexamination and standardized medication, and 
recording the occurrence of MACE.

Unified Data Collection and Strict Quality Control
To ensure the scientificity, accuracy and reliability of the study results, the research team formulated a unified data 
collection plan and strict quality control standards, which were implemented in the whole process of intervention and 
follow-up for both groups, and the data collection personnel were blinded to the group assignment of the patients.

Unified Data Collection Time Nodes and Methods
Baseline data (including general demographic information, psychological scale scores, and clinical indicators) were 
collected for all patients at the time of enrollment; post-intervention data (Self-Rating Anxiety Scale [SAS], Positive 
Psychological Capital Questionnaire [PPQ], CHD treatment compliance scale scores and clinical indicators) were 
collected the at the end of the intervention and the end of follow-up period; MACE were tracked and recorded throughout 
the 6-month study period. The scale investigation was conducted in a unified on-site or online standardized filling 
manner, and the clinical indicators (blood pressure, blood lipid, left ventricular ejection fraction, etc.) were collected 
through the hospital’s unified clinical examination and testing system to ensure the consistency of detection methods and 
standards.

Standardized Data Entry and Management
The data were independently double-entered into the Epidata 3.0 system by two full-time postgraduates who did not 
participate in the intervention implementation and data collection, and the entered data were cross-checked and verified 
for errors. The research database was set with special access rights, and unauthorized personnel were prohibited from 
accessing and modifying the data to ensure the integrity, confidentiality and accuracy of the data. After data verification, 
SPSS 25.0 software was used for statistical analysis.

Whole-Process Intervention Quality Supervision
The research team set up a special quality supervision group to conduct random spot checks on the implementation 
process of the intervention in the two groups, including the consistency of follow-up content, the standardization of 
recording guidance, the completion of data collection and the compliance of logbook recording. The spot check 
frequency was no less than once a month, and the non-standard operations found were corrected in a timely manner. 
For the implementers with irregular operation, re-training was conducted to ensure that the whole intervention process 
was carried out in strict accordance with the research protocol.
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Outcome Assessment Schedule
For both groups, the SAS, PPQ and CHD treatment compliance scales were used to evaluate psychological status and 
treatment adherence, and clinical indicators were collected at baseline (enrollment), the end of the intervention (3 months 
after discharge) and the end of follow-up period (6 months after discharge). MACE were tracked and recorded 
throughout the 6-month study period, and the incidence was statistically analyzed at the end of the follow-up.

Statistical Analysis
All analyses were carried out using SPSS 25.0. The normality and homogeneity of variance for continuous variables were 
assessed using the Kolmogorov–Smirnov test. The results indicated that all measurement data followed a normal 
distribution and were expressed as mean ± standard deviation. Dependent variables included scores on the SAS, PPQ, 
CHD compliance behavior scale, and clinical indicators. If the interaction effect is statistically significant, simple effects 
analysis will be further conducted. Categorical data were described as frequencies (percentage), and between-group 
comparisons were performed using the chi-square test or Fisher’s exact test. The statistical significance level was set at α 
= 0.05, with a two-tailed p < 0.05 considered statistically significant.

Results
Participant Characteristics
During the research process, demographic data of participants who dropped out from both the intervention and control 
groups were compared to determine whether attrition was random, thereby minimizing the impact of selection bias on the 
study results. 47 patients could not be reached after three consecutive phone calls (12 in the intervention group, 35 in the 
control group), and 22 patients withdrew from the study due to inability to adhere to the experimental protocol or non- 
compliant records (all from the intervention group), as detailed in Table 3 34(p>0.05). Ultimately, 120 patients in the 
intervention group and 120 in the control group completed the study. In the intervention group, there were 66 males and 

Table 3 Intention-to-Treat (ITT) Analysis [Frequency (%)/(�x� s)]

Characteristic Intervention 
Group (n=54)

Control 
Group (n=55)

t/χ2 p

Gender 0.45 0.544d

Male 37(68.5) 34 (62.5)
Female 17(31.5) 21(37.5)

Age, year 72.23±7.36 71.45±6.77 −0.29 0.149e

Level of education 1.64 0.667d

≤ Primary school 25 (45.8) 21 (37.5)

Junior high school 17 (31.5) 22 (40.6)

≥ Senior high school 12 (22.7) 12 (21.9)
Marital status – 0.773c

Single, never married 2(3.0) 0(0.0)

Married/cohabiting 44 (81.2) 50 (90.6)
Divorced/separated 1 (2.0) 0 (0.0)

Widowed 7 (13.8) 5 (9.4)

Inhabiting status – 0.096c

Alone 8(14.3) 2 (3.1)

With children 14 (26.6) 22 (40.6)

With spouse/partner 32 (59.1) 31 (56.3)
Personal monthly income/yuan 1.08 0.582d

< 3000 9(16.7) 9(15.6)

3000⁓5000 25(45.8) 21(37.5)
> 5000 20(37.4) 25(46.9)

(Continued)
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54 females, with a mean age of 70.18 ± 8.34 years. In the control group, there were 73 males and 47 females, with 
a mean age of 72.25 ± 6.89 years. No statistically significant differences were observed in baseline demographic 
characteristics, clinical data, or other variables between the two groups, as detailed in Table 4 34 (p>0.05).

Table 3 (Continued). 

Characteristic Intervention 
Group (n=54)

Control 
Group (n=55)

t/χ2 p

Medical insurance – 0.108c

No insurance 1 (1.0) 3 (6.3)

Urban medical insurance 51 (95.6) 52 (93.8)

Rural medical insurance 2 (3.4) 0(0.0)
History of smoking 0.61 0.756d

No 20(37.4) 22(40.6)

Yes 22(40.9) 24(43.8)
Former smoker 12(21.7) 9(15.6)

Comorbid chronic conditions – 0.448c

0 27(50.2) 34(62.5)
1 21(38.9) 19 (34.4)

≥2 6(10.8) 2(3.1)

Sleep statusf 2.71 0.195c

Bad 8 (14.5) 12 (21.8)

Fair 23 (42.1) 18(32.9)

Good 23 (43.5) 25 (45.3)

Note: cFisher’s exact test; dChi-square test; eIndependent-samples T test; fGood: ≥7h, Fair: 1.5~7h, Bad: 
<1.5h.34

Table 4 Demographic and Clinical Characteristics [Frequency (%)/(�x� s)]

Characteristic Intervention 
Group (n=120)

Control 
Group (n=120)

t/χ2 p

Gender −0.85 0.398d

Male 66 (55.0) 73 (60.8)

Female 54 (45.0) 47 (39.2)

Age, year 70.18±8.34 72.25±6.89 0.19 0.854e

Level of education 5.52 0.061d

≤ Primary school 26 (21.7) 28 (23.3)

Junior high school 76 (63.3) 56 (46.7)
≥ Senior high school 18 (15.0) 36 (30.0)

Marital status – 0.662c

Single, never married 3(2.5) 0(0.0)
Married/cohabiting 102 (85.0) 99 (82.5)

Divorced/separated 3 (2.5) 3 (2.5)

Widowed 12 (10.0) 18 (15.0)
Inhabiting status 0.40 0.529d

Alone 12(10.0) 9 (7.5)

With children 60 (50.0) 42 (35.0)
With couple 48 (40.0) 69 (57.5)

(Continued)
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Feasibility Analysis
Researchers collected written logs of patients’ positive event recordings to calculate adherence.

Adherence rate (%) = [Actual number of recordings/Minimum required recordings for the study] × 100%. Only when 
the adherence rate was ≥70%29 would the study proceed; otherwise, reasons were identified and protocol adjustments 
were made. In this study, the adherence rate in the intervention group was 85% after 2 weeks of implementation, 86.7% 
at the end of the intervention, and 83.2% at the end of follow-up period, all exceeding 70%. These results indicate that 
the intervention protocol is feasible.

No structural adjustments were made to the core intervention protocol during the study. Based on feedback from 
elderly patients, we only optimized the wording of recording guidance, simplified expressions, and flexibly arranged 
follow-up time to improve the feasibility and compliance of the intervention.

Comparison of Baseline Scores for SAS, PPQ, CHD Treatment Compliance Behavior 
Scale Between Two Groups
At baseline, the score of SAS, PPQ, CHD treatment compliance behavior scale, and clinical indicators in both groups are 
presented in Table 5. Independent samples t-test results indicated no statistically significant differences in anxiety 
(t=0.43, p=0.561), positive psychological capital (t=1.25, p=0.813), or CHD treatment compliance behavior scores 
(t=2.39, p=0.694) between the two groups. No statistically significant differences were observed in clinical indicators 
(systolic blood pressure (t=0.30, p=0.765), diastolic blood pressure (t=−0.45, p=0.662), total cholesterol (t=−1.42, 
p=0.159), triglycerides (t=0.24, p=0.810), high-density lipoprotein (t=−0.58, p=0.563), low-density lipoprotein (t= 
−1.66, p=0.103), and left ventricular ejection fraction (t=1.60, p=0.117) between the two groups.

Table 4 (Continued). 

Characteristic Intervention 
Group (n=120)

Control 
Group (n=120)

t/χ2 p

Personal monthly income/yuan 1.26 0.265d

< 3000 72 (60.0) 63 (52.5)

3000⁓5000 36 (30.0) 30 (25.0)

> 5000 12 (10.0) 27 (22.5)
Medical insurance 1.08 0.302d

No insurance 21 (17.5) 21 (17.5)

Urban medical insurance 39 (32.5) 60 (50.0)
Rural medical insurance 60 (50.0) 39 (32.5)

History of smoking 0.29 0.592d

No 59 (49.2) 54 (45.0)
Yes 43 (35.8) 45 (37.5)

Former smoker 18 (15.0) 21 (17.5)

Comorbid chronic conditions 0.54 0.464d

0 66 (55.0) 70 (58.3)

1 33 (27.5) 41 (34.2)

≥2 21 (17.5) 9 (7.5)
Sleep statusf 2.07 0.154d

Bad 27 (22.5) 19 (15.8)

Fair 54 (45.0) 43(35.8)
Good 39 (32.5) 58 (48.4)

Note: cFisher’s exact test; dChi-square test; eIndependent-samples T test; fGood: ≥7h, Fair:1.5~7h, Bad: 
<1.5h.34
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Table 5 Comparison of Anxiety, Psychological Capital, Treatment Adherence, and Clinical Indices Between Intervention and 
Control Groups Across Time Points (�x� s)

Item Intervention (n=120) Control (n=120) t p

SAS Baseline 68.3±7.2 66.7±8.4 1.56 0.119
3 months after post-discharge 60.6±6.6 64.3±9.5 −3.42 0.001**

6 months after post-discharge 54.8±7.6 59.5±7.9 −4.51 <0.001**

Group main effects F=105.382, P=0.009**

Time main effects F=33.547, P=0.005**

Interaction effects F=91.339, P<0.001**

PPQ Baseline 88.2±8.4 87.5±9.1 1.251 0.813
3 months after post-discharge 96.2±8.6 90.3±12.5 4.03 <0.001**

6 months after post-discharge 103.8±10.4 94.3±9.7 3.726 <0.001**

Group main effects F=19.529, P<0.001**

Time main effects F=176.154, P=0.008**
Interaction effects F=4.131, P<0.001**

CHD Compliance behavior scale Baseline 65.8±4.9 64.4±5.6 1.08 0.072
3 months after post-discharge 86.7±7.7 71.4±6.3 15.72 <0.001**

6 months after post-discharge 96.3±10.5 88.2±9.6 6.25 <0.001**

Group main effects F=8.124, P=0.036*
Time main effects F=6.182, P=0.007**

Interaction effects F=7.392, P=0.002**

SBP Baseline 144.1±15.3 143.1±14.5 0.30 0.765
3 months after post-discharge 134.8±13.1 138.8±11.2 −1.96 0.052

6 months after post-discharge 131.4±17.1 138.9±19.0 −1.85 0.069

Group main effects F=23.435, P=0.165

Time main effects F=119.458, P=0.307
Interaction effects F=65.328, P=0.081

DBP Baseline 85.6±8.9 86.3±7.2 −0.45 0.662
3 months after post-discharge 80.2±9.3 83.5±7.9 −2.23 0.027*

6 months after post-discharge 78.1±6.7 85.3±9.2 −2.87 0.005**

Group main effects F=25.219, P=0.012*

Time main effects F=10.732, P=0.009**
Interaction effects F=11.682, P<0.001**

TC Baseline 4.2±0.8 4.6±0.7 −1.42 0.159

3 months after post-discharge 3.9±0.8 4.2±0.6 −2.06 0.062

6 months after post-discharge 3.5±0.8 3.9±0.8 −2.97 0.004**

Group main effects F=10.375, P=0.036*

Time main effects F=7.367, P=0.008**
Interaction effects F=6.347, P=0.003**

TG Baseline 1.9±0.7 1.9±0.6 0.24 0.810

3 months after post-discharge 1.6±0.7 1.8±0.5 −2.88 0.007**

6 months after post-discharge 1.4±0.4 1.8±0.3 −3.06 0.003**

Group main effects F=5.513, P=0.023*

Time main effects F=45.729, P<0.001**
Interaction effects F=41.347, P<0.001**

(Continued)
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The Scores of Various Scales at Three Time Points and the Results of Repeated 
Measures Analysis of Variance (ANOVA) for Two Groups
Simple effects analysis demonstrated that the intervention group exhibited significantly lower anxiety scores compared to 
the control group both at the end of the intervention (3 months after discharge) (p=0.036) and at the end of follow-up 
period (p=0.029) (Table 5). Furthermore, within the intervention group, anxiety scores were significantly lower at both 
post-intervention time points compared to baseline (both p<0.001).

Results for PPQ scores and CHD treatment compliance behavior scale scores were consistent with SAS (Table 5). 
Also, simple effects analysis revealed that the scores of PPQ and CHD treatment compliance behavior scale in the 
intervention group were significantly higher at both the end of the intervention (3 months after discharge) and the end of 
follow-up period (6 months after discharge) compared to baseline (p<0.001).

The analysis results of various clinical indicators also showed that at the end of the intervention (3 months after 
discharge) and at the end of follow-up period (6 months after discharge), except for systolic blood pressure, the diastolic 
blood pressure (p=0.014, 0.028), total cholesterol (p=0.008, p<0.001), triglycerides (p=0.029, p=0.031), and low-density 
lipoprotein (p=0.004, p<0.001) of the intervention group were significantly lower than those of the control group, while 
high-density lipoprotein (p=0.036, 0.027) and left ventricular ejection fraction (p=0.041, 0.025) were significantly 
increased compared with the baseline period. The above results indicate that active event recording can effectively 
improve the clinical symptoms of elderly patients with CHD complicated with anxiety.

Comparison of the Incidence of MACE Between the Two Groups After Intervention
At the end of follow-up (6 months after discharge), a total of 48 cardiovascular events occurred in both groups, with an 
overall incidence rate of 20%. Specifically, the cardiovascular event rate was 10.0% (12 cases) in the intervention group 
and 30.0% (36 cases) in the control group. The intervention significantly reduced the incidence of cardiovascular events 
(χ2=5.39, p<0.05). The relative risk (RR) of adverse cardiovascular events in the intervention group compared with the 

Table 5 (Continued). 

Item Intervention (n=120) Control (n=120) t p

HDL Baseline 1.2±0.2 1.2±0.4 −0.58 0.563
3 months after post-discharge 1.4±0.4 1.1±0.3 −1.92 0.058

6 months after post-discharge 1.7±0.4 1.2±0.3 −6.14 <0.001**

Group main effects F=14.318, P<0.001**

Time main effects F=12.803, P<0.001**

Interaction effects F=7.125, P=0.001**

LDL Baseline 2.6±0.6 3.1±0.6 −1.66 0.103
3 months after post-discharge 2.3±0.6 2.7±1.0 −1.69 0.096

6 months after post-discharge 1.8±0.5 2.3±0.4 −2.69 0.009**

Group main effects F=7.322, P=0.013*

Time main effects F=88.187, P<0.001**

Interaction effects F=66.625, P<0.001**

LVEF Baseline 61.7±7.1 59.4±4.3 1.60 0.117
3 months after post-discharge 64.7±5.9 63.2±6.7 2.19 0.051

6 months after post-discharge 67.8±6.9 63.7±8.4 2.42 0.018*

Group main effects F=6.643, P=0.013*

Time main effects F=29.374, P=<0.001**
Interaction effects F=11.432, P=<0.001**

Note: *p<0.05; **p<0.01. 
Abbreviations: SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; TC, Total Cholesterol; TG, Triglycerides; HDL-C, High-Density Lipoprotein 
Cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; LVEF, Left Ventricular Ejection Fraction.
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control group was 0.33 (95% CI: 0.18–0.61, p = 0.025), indicating a 67% relative risk reduction associated with positive 
event recording (Table 6).

Discussion
This study investigated the impact of positive event recording on the rehabilitation outcomes of elderly CHD patients 
with anxiety. The findings demonstrate that positive event recording effectively alleviates anxiety levels in this popula
tion. At both the conclusion of the intervention and the 3-month follow-up, the intervention group exhibited significantly 
lower SAS scores compared to the control group. Furthermore, the intervention group showed significantly higher scores 
in psychological capital and treatment compliance behavior than the control group. These results indicate that through 
positive event recording, patients can develop a more optimistic attitude toward their condition, thereby enhancing their 
initiative in treatment compliance and maintaining healthier lifestyles and medication behaviors. Additionally, the study 
revealed a lower incidence of MACE in the intervention group, along with better clinical indicators (except for systolic 
blood pressure) compared to the control group. This observation may be attributed to the study’s focus on elderly patients 
with CHD. Compared with younger populations, elderly CHD patients typically exhibit significantly reduced arterial 
elasticity, which is mainly caused by the natural aging-related decrease in elastic fibers and excessive proliferation of 
collagen fibers in the vascular wall, further leading to vascular stiffness and impaired diastolic function. The improve
ment in clinical treatment outcomes was mainly attributed to the enhancement of patients’ treatment compliance. The 
recording of positive events alleviated patients’ anxiety and strengthened their psychological resilience, thereby promot
ing their continuous adherence to drug treatment, lifestyle adjustments, and subsequent follow-up measures. The 
improvement in compliance further reduced cardiovascular risk factors and decreased the occurrence of adverse events.

Currently, CHD has become a leading cause of death among urban and rural residents in China.2 Relying solely on 
pharmacological or surgical interventions cannot fully reverse the pathological progression of coronary atherosclerosis. 
Postoperative negative emotional states such as anxiety can influence patients’ behavioral patterns (including smoking, 
dietary habits, physical activity, and treatment compliance) or directly impact the occurrence and progression of 
cardiovascular diseases through biological mechanisms.35 Fredrickson et al (2008) proposed the “Broaden-and-Build” 
theory, suggesting that positive emotions can expand individuals’ cognitive and behavioral capacities, thereby promoting 
health and development.36 Positive event recording constitutes an active process of emotional expression. Our study 
focused on patients’ latent positive resources, assisting them in discovering their inherent strengths, enhancing positive 
emotions, and fostering positive development through employing the intervention of positive event recording. This 
approach provides novel insights and references for developing secondary prevention strategies for CHD.

Our previous research has investigated the impact of negative emotions on patient prognosis, showing that anxiety 
and other negative emotions increase the risk of postoperative adverse cardiovascular events, thereby establishing a solid 
practical foundation for current work.37 The results of this study indicate that the intervention group demonstrated over 
85% compliance with positive event recording, reflecting good acceptance of various recording themes among CHD 
patients with anxiety. During follow-up, most patients reported no difficulties in maintaining the 3-month recording 
regimen, though individual patients acknowledged occasional challenges due to personal inertia. Notably, all intervention 
group patients expressed willingness to continue maintaining records and integrating positive awareness into their daily 
lives.

Table 6 Comparison of MACE Within 6 Months [Frequency (%)]

Item Intervention (n=120) Control (n=120) χ2 p

Cardiogenic death 0 (0) 3 (2.5)
Recurrent angina pectoris 9 (7.5) 21 (17.5)

Arrhythmia 3 (2.5) 9 (7.5)

Heart failure 0 (0.0) 3 (2.5)
MACE (Composite Endpoint) 12 (10.0) 36 (30.0) 5.39 c 0.025*

Note: c: Fisher’s exact test; *p<0.05.
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In this trial, no significant differences were observed in baseline characteristics between the two groups. Post- 
intervention comparisons of anxiety levels revealed that the intervention group demonstrated significantly lower anxiety 
scores than the control group both at the end of the intervention (3 months after discharge) and the end of follow-up 
period (6 months after discharge). CHD patients often face disease-related stress and insufficient health literacy. Notably, 
recording positive events helps prevent emotional withdrawal and guides patients in rationally managing their emotions, 
thereby enhancing their active participation in treatment. Regarding psychological capital improvement, the intervention 
group showed significantly higher scores than the control group. This can be attributed to positive event recording 
activating patients’ intrinsic psychological resources, consequently improving individual psychological capital across 
four dimensions: self-efficacy, optimism, hope, and resilience. The intervention group also established significantly 
higher CHD treatment compliance behavior scale scores than the control group, indicating that patients developed more 
constructive attitudes toward their condition through positive event recording, leading to greater initiative in treatment 
compliance and maintenance of healthy lifestyles and medication regimens.

During the process of positive event recording, patients serve as the primary participants by documenting events they 
perceive as positive. This approach effectively engages their initiative in disease management while maintaining 
operational simplicity and cost-effectiveness. Furthermore, positive event recording can effectively help patients establish 
healthy lifestyles to cope with stress. Currently, this approach has been established as a secondary prevention measure for 
CHD patients in China, potentially offering novel insights for the management of CHD patients in other regions 
worldwide.38

Limitations
Although our study has achieved certain outcomes, several limitations should be acknowledged. First, constrained by 
time, human resources, and funding, this research was conducted solely in a single hospital in Soochow (Jiangsu, China). 
Future trials should incorporate CHD patients with anxiety from hospitals at different levels to further explore the role of 
positive psychology. Second, the current investigation employed only one positive psychological intervention method. 
Third, this study did not take the Transtheoretical Model of Behavior Change (TTM) as the theoretical basis in the design 
stage. In the future, the TTM model will be combined to optimize the positive event recording intervention from the 
perspective of behavior change stages. Subsequent studies could integrate multiple psychological intervention approaches 
to identify optimal treatment protocols. We plan to conduct large-sample, multi-center, high-quality randomized 
controlled trials in future research to further validate the role of positive event recording in health maintenance and 
promotion, thereby potentially providing reliable evidence for its clinical implementation and application.

Conclusions
In conclusion, positive event recording demonstrates promising role in managing anxiety among patients with CHD. This 
intervention significantly alleviates anxiety symptoms, enhances psychological capital, improves treatment compliance, 
and reduces the incidence of MACE in elderly CHD patients. As a rapid, cost-effective, practical, and easily implemen
table approach, it potentially provides a safer and more effective adjunctive therapeutic option for CHD patients with 
anxiety. Future applications could integrate this method with other psychological interventions to further optimize 
rehabilitation outcomes and enhance overall well-being in this patient population.

Data Sharing Statement
The datasets generated and analyzed in the study are available from the corresponding author, Qing Wu, on reasonable 
request.
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fully voluntary, and any participant could choose to withdraw from the study at any stage. Written informed consent was 
obtained from all participants.
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