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Objective: The study aimed to conduct a psychometric validation of the Chinese version of the Metacognitions Questionnaire-30
(MCQ-30) and to explore the association between metacognitive factors and post-traumatic growth (PTG).

Methods: 313 young and middle-aged patients with acute myocardial infarction (AMI) were recruited between October 2023 and
June 2024 from a tertiary hospital in Zhengzhou, China. Confirmatory factor analysis (CFA) was used to test established factor
structures of the MCQ-30. The reliability tests, criterion-related validity analyses, and regression models were conducted.

Results: CFA results supported the five-factor structure of the MCQ-30, with satisfactory model fit and good reliability. Criterion-
related validity was also supported by significant positive correlations between the five factors and depression/anxiety symptoms. All
five metacognition factors were also significantly correlated with PTG.

Conclusion: The findings support the use of the Chinese version of the MCQ-30 as a potentially reliable and valid instrument for
assessing metacognitive beliefs in young and middle-aged AMI patients. Given the sampling method and cross-sectional design,
results should be interpreted cautiously. Further research with larger sample sizes, and longitudinal design is needed to validate the
above results.
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Introduction

Acute myocardial infarction (AMI), characterized by rapid progression and a high pre-hospital mortality rate, is the
leading cause of premature deaths globally."* Many studies have reported a high incidence of psychological disorders
such as anxiety and depression among the patients with AMIL>* In recent years, the morbidity of AMI has risen in the
young and middle-aged population,”’ who are more likely to experience anxiety and depression owing to special social
roles. Anxiety and depression are linked to a higher risk of future cardiac events, lower quality of life, and increased
healthcare costs.® Therefore, it is important to develop effective intervention methods to reduce anxiety and depression in
young and middle-aged patients with AMI.

Metacognition refers to an individual’s conscious effort to appraise and regulate their own cognitive processes,” '’
and is characterized by the close relationship between experiences, thoughts, beliefs, and emotions.'' Based on the
Self-Regulatory Executive Function (S-REF) model, dysfunctional metacognition contributes to the development of
various psychological disorders such as anxiety disorders, depressive disorders, paranoia, and obsessive-compulsive
disorder,'? through the mechanism of the cognitive attentional syndrome (CAS)."* The CAS refers to a cognitive state
in which negative self-relevant information is prioritized, leading to its persistent and repetitive processing, such as
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rumination and worry.'* However, the development of positive psychology has led to a progressive extension of the
concept of metacognition. The post-traumatic growth (PTG) model developed by Tedeschi and Calhoun'” highlights
the crucial role of cognitive processing in fostering an individual’s growth following trauma, especially rumination.
This perspective closely aligns with the views of the S-REF model, suggesting that functional metacognition may
facilitate PTG by regulating patients’ cognitive processing, guiding them toward positive cognitive appraisal of
traumatic events.'® Such patterns can help patients perceive their illness as an opportunity for growth and prevent
them from falling into vicious cycles of worry and ineffective coping strategies.'”'® Therefore, metacognition can
effectively reflect an individual’s psychological attributes and may serve as a potential target for psychological
intervention.

There are already established tools to measure an individual’s salient types of metacognition.'® The 65-item
Metacognition Questionnaire (MCQ) based on the S-REF model was first developed by Cartwright-Hatton and Wells
in 1997.%° It measures five dimensions, including: positive beliefs about worry (POS), negative beliefs about
uncontrollability and danger (NEG), cognitive confidence (CC), beliefs about the need to control thoughts (NC),
and cognitive self-consciousness (CSC). Although the reliability and validity of the questionnaire have already been
proved, Wells and Cartwright-Hatton?' shortened the questionnaire to a 30-item version for the promotion and
clinical application. Up to now, this version has shown stable factor structure and good reliability and validity across
multiple samples, such as cancer patients, Parkinson’s patients, cardiac patients, and university student population.”*~
26 1t has also been translated into various languages, including Spanish, French, Korean, Turkish, and Chinese.?” 3!
At present, the original five-factor model has been shown to be acceptable according to findings of the confirmatory
factor analysis (CFA) for MCQ-30 in most adults.>>'-2 However, the reliability and validity of the Chinese version
have not been tested in chronic disease populations, including patients with AMI. In addition, many studies,
considering the potential cultural difference, researchers conduct cross-loadings or add item error covariances to
achieve a better fit.>!

To reduce the CAS and modify metacognition, Wells first developed the metacognitive therapy (MCT) based on the
S-REF model.>® Systematic reviews and meta-analyses provided robust evidence for the efficacy of the MCT in the
cardiovascular disease patients.** But fewer studies have examined the feasibility and efficacy of MCT in the Chinese
AMI patients, which could be attributed to the lack of suitable and valid measures of metacognitions in this context.
Therefore, to facilitate the development of future MCT, we aim to explore the structure, validity, and reliability of the
five-factor model of the MCQ-30 and expect it to be replicated and utilized in the Chinese cardiac rehabilitation
population, especially among young and middle-aged patients with AMI.

Given previous studies, metacognition assessed by the MCQ-30 is positively correlated with depressive and anxiety
symptoms.>>*® This study hypothesizes a positive association between metacognitions and anxiety as well as depression,
and a negative correlation between dimensions of the MCQ-30 and PTG among Chinese AMI patients.

Methods

Participants and Procedure

We consecutively recruited 320 patients with AMI from the cardiovascular medicine departments of a tertiary hospital in
China, between October 2023 and June 2024. Convenience sampling was used to include eligible participants who met
the following criteria in this study. Inclusion criteria: (1) diagnosed with AMI; (2) aged between 18 and 60 years old.
Exclusion criteria: (1) accompanied by severe complications such as acute pulmonary edema, severe arrhythmias, and
cardiogenic shock; (2) diagnosed with dementia or other psychiatric diseases; (3) having hearing or communication
impairment; (4) currently participating in other psychological therapies or interventions.

All participants carefully signed the informed consent forms and then filled out the questionnaires. Subsequently, the
questionnaires were reviewed with any missing responses promptly corrected. Participants with more than half of the
answers the same on the questionnaire (n = 7) were excluded. Ultimately, 313 patients were included in the study, with
a valid response rate of 97.81%. The study was conducted according to the Declaration of Helsinki and was also
approved by the Ethics Committee of Zhengzhou University (Approval No. ZZUIRB2023-284).
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Measures

Metacognition

MCQ-30 was developed by Wells et al*!* in 2004. Fan et al®’ translated the MCQ-30 into Chinese using standard
translation and back-translation. The Chinese version has demonstrated good reliability and validity in Chinese college
students’ sample, with Cronbach’s o for the five factors ranging from 0.735 to 0.897.%” The MCQ-30 is a self-report tool
consisting of 30 items divided into five metacognitive belief dimensions, each with six items: 1) CC (eg, “I do not trust
my memory”), 2) POS (eg, “Worrying helps me solve problems”), 3) NEG (eg, “My worrying thoughts persist no matter
how I try to stop them”; “My worrying could make me go mad”), 4) CSC (eg, “I am constantly aware of my thinking”),
and 5) NC (eg, “I should be in control of my thoughts all of the time”). This questionnaire employs a 4-point Likert
scoring system, with a total score ranging from 30 to 120. A higher score indicates that respondents are more likely to
engage in a particular type of metacognition.

Depression

Depressive symptoms were assessed using the Patient Health Questionnaire-9 (PHQ-9), which is a reliable and validated
screening tool for depression.® This self-report screening scale has been validated in Chinese people.* It includes nine
items based on DSM-IV depressive symptoms, evaluated on a four-point Likert-type scale (0 = not at all, 3 = almost
every day) with higher total scores indicating a higher degree of depressive symptoms (0. = 0.85).%*

Anxiety

Anxiety symptoms were assessed using the Generalized Anxiety Disorder-7 (GAD-7), which consists of seven aspects
based on the DSM-IV and is a helpful and accurate way to gauge the severity of anxiety symptoms within two weeks.*°
The GAD-7 is a self-rating scale that has been validated in China to detect anxiety and assess the severity of anxiety
symptoms.*' The score of each item ranges from 0 to 3 and, The overall score of the GAD-7 ranges from 0 to 21. When
a GAD-7 score was >5, anxiety symptoms were identified.*?

Post-Traumatic Growth

PTG was measured by the 20-item Chinese Version of Post-traumatic Growth Inventory (C-PTGI),* which was adapted
from the Post-traumatic Growth Inventory.** C-PTGI is comprised of the following five subscales: relating to others, new
possibilities, personal strength, spiritual change, and appreciation for life. Each item was answered on a 6-point Likert
scale from 0 (strongly disagree) to 5 (strongly agree), with total scores ranging from 0 to 100. High scores indicated high
PTG. Previous studies have demonstrated the reliability and validity of this instrument in Chinese youth populations with
myocardial infarction.*’

Statistical Analyses

Preliminary analyses were conducted, including descriptive statistics and a normality test. We used confirmatory factor
analysis (CFA) with maximum likelihood (ML) estimation to evaluate the structure and dimensionality of the MCQ-30.
The ML method was selected due to its superiority in overall fitting and parameter estimation, especially with ordinal
data. The sample size of the study was 313, which exceeded the recommended minimum of 200 for CFA.*¢ First,
a unidimensional model was fitted to serve as a baseline for comparison. Then, the two pre-specified models (five-factor
model and bi-factor model) for the MCQ-30’s factor structure were tested.

The model with lower Akaike information criterion (AIC) and Bayesian information criterion (BIC) values was
chosen in the CFA.*” A cutoff of 0.30 for factor loadings was established for larger sample sizes. The selected model was
adjusted to improve model fit as needed, using the statistical significance of path coefficients, modification indices (MIs),
expected parameter change (EPC > 0.10), and standardized expected parameter change (SEPC > 0.20).** Good model fit
was evaluated using the chi-square (¥?) value, comparative fit index (CFI > 0.09), incremental fit index (IFT > 0.09),
Tucker-Lewis index (TLI > 0.09), root mean square error of approximation (RMSEA < 0.08), and standardized root
mean square residual (SRMR<0.08).***° Internal consistency of subscales was tested using Cronbach’s alpha (o > 0.70
for acceptable, a > 0.80 for good), and criterion validity was tested through correlations of the MCQ-30 with depression
and anxiety measures.
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Hierarchical multiple regression was used to determine the most significant metacognitive factor predicting depres-
sion, anxiety, and PTG. Based on previous research,’®' age and gender are important variables that influence
psychological factors in patients with AMI. Therefore, to control for potential confounding bias, we set age and gender
as covariates. Assumptions of linearity, homoscedasticity, independence of residuals, and normality of error distribution
were tested to ensure the appropriateness of the regression analysis.

All analyses were performed using SPSS 26.0 and MPLUS 8.3, and a two-sided p-value < 0.05 was considered
statistically significant.

Results

Sociodemographic and Clinical Characteristics of the Participants

The sample in this study comprised 313 young and middle-aged patients with AMI. Male patients accounted for 85.3%,
with an average age of 50.87 years. The detailed sociodemographic and clinical characteristics of the participants are
presented in Table 1.

Table | Sociodemographic Characteristics of the Sample

n %

Sex

Male 267 | 85.3

Female 46 14.7
Age, in years

<30 5 1.5

30-39 30 | 97

40-49 91 | 293

50-59 187 | 60
Family

Married 298 | 95.2

Unmarried 5 1.6

Divorced/Separated 6 1.9

Widowed 4 1.3
Residence

City 95 | 304

Town 86 | 27.5

Country 132 | 422
Education level

Preppy 49 | 157

Middle school 117 | 374

High school 57 | 182

Junior college or above 90 | 28.8

(Continued)
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Table 1 (Continued).

n %
Monthly income (yuan)
<3000 109 | 34.7
3000-5999 130 | 41.6
6000-10,000 73 | 233
>10,000 | 0.3
Type of myocardial infarction
ST-elevation myocardial infarction (STEMI) 94 30
Non-ST elevation myocardial infarction 219 | 70
(NSTEMI)
Coronary artery disease status
Single-vessel disease 68 | 21.7
Double-vessel disease 103 | 329
Triple-vessel disease 142 | 454
Heart function classification
Class | 69 22
Class Il 189 | 60.4
Class IlI 51 16.3
Class IV 4 1.3

Reliability and Inter-Factor Correlation

Table 2 shows high reliability of the Chinese version of the MCQ-30 sub-scales (o = 0.81 to 0.89), and Cronbach’s o
value for the Chinese version of the MCQ-30 was 0.93. The correlation analysis revealed significant positive relation-
ships among the five factors in the MCQ-30 scale (r = 0.23 to 0.61, p < 0.001).

Confirmatory Factor Analysis
The path diagram of the normalized parameter estimation for the model is shown in Figure 1. As we can see, its
respective factors influenced each of the 30 items, all residual errors were irrelevant, and all factor loadings were greater
than 0.30. Table 3 shows the Goodness-of-fit statistics for each model. As expected, the standard five-factor model
demonstrated acceptable fit in step 1, y°(395) = 1290.31, p<0.001, CFI = 0.826, IFI = 0.828, TLI = 0.809, RMSEA =
0.080, SRMR = 0.073. Although the CFI of the five-factor model was slightly lower than the recommended value, its
overall goodness-of-fit was adequate, with satisfactorily high factor loadings for all items. We also examined the Bi-
factor model, in which the five factors of the MCQ-30 loaded on one higher-level construct, and found that its model fit,
2(399) = 1368.43, p<0.001, CFI = 0.812, IFI = 0.815, TLI = 0.795, RMSEA = 0.088, SRMR = 0.085, was close to that
of the five-factor model. We also tested the One-factor model. However, its fit indices were significantly unacceptable,
CFI = 0.562, IFI = 0.563, TLI = 0.530, RMSEA =0.133, SRMR = 0.113.

In step 2, we considered modifying the five-factor model because of its only fair model fit. All path coefficients in the
five-factor model were statistically significant, and no paths were removed. Then, based on Mls, EPC, and SEPC, three
error covariances were added to the model to improve the model fit, ¥*(392) = 1175.11, p < 0.001, CFI = 0.848, IFI =
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Table 2 Descriptive Statistics, Internal Consistency and Inter-Correlations of Constructs of the MCQ-30, Depression, Anxiety, PTG, and Demographics. (N = 313)

M SD 1 2 3 4 5 6 7 8 9 10 Cronbach’s a
MCQ-30 total 0.93
1.MCQ-30 POS 9.49 3.97 I 0.89
2.MCQ-30 NEG 9.69 3.71 0.23** | 0.85
3.MCQ-30 CsC 10.03 3.77 0.58** 0.48%* | 0.81
4.MCQ-30 NC 8.95 3.48 0.45%* 0.6 1% 0.61** | 0.83
5.MCQ-30 CC 822 3.30 0.37%* 0.51** 0.46** 0.49** | 0.88
6.Depression 4.86 4.61 0.23%* 0.42%* 0.29%* 0.31%* 0.38** | -
7.Anxiety 3.6l 4.45 0.20%* 0.48** 0.3** 0.26** 0.26** 0.39%* I | -
8.PTG 9.64 7.09 —0.11* —0.27%* —0.24%* —0.28** —0.20%* —0.09* —-0.01 | -
9.Age —0.18%* 0.03 -0.07 —-0.06 0.04 —0.04 —0.04 —0.26%* —0.18%* 0.03 | -
10.Gender —-0.08 0.14* -0.03 —-0.01 0.16%* 0.04 0.03 -0.10 0.16%* —-0.08 0.14* | -

Notes: **p<0.05, *p<0.10.

Abbreviations: POS, positive beliefs about worry; NEG, negative beliefs about worry; CC, cognitive confidence; NC, need for control; and CSC, cognitive self-consciousness; PTG, post-traumatic growth; -, not being included in the

model.
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Figure | Five-factor model of the MCQ-30.
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Table 3 Results of > Test for Model Selection and Modification

Model CFI IFI TLI | RMSEA | SRMR AlIC BIC df df %2 %2 P
Difference Difference

Stepl: Model

selection

Five-factor model 0.826 | 0.828 | 0.809 0.080 0.073 17,702 | 18,077 | 395 1290.31 <0.001

(Original)

Bi-factor model 0.812 | 0.815 | 0.795 0.088 0.085 17,772 | 18,132 | 399 4 1368.43 78.12 <0.001

One-factor model | 0.562 | 0.563 | 0.530 0.133 0.113 19,052 | 19,389 | 405 10 2660.67 1370.36 <0.001

Step 2: Model

modification

Five-factor model 0.848 | 0.850 | 0.831 0.075 0.070 17,593 | 17,979 | 392 3 1175.108 -115.20 <0.001

with three error

covariances

Abbreviations: CFl, comparative fit index; IFl, incremental fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root
mean square residual; AIC, Akaike information criterion; BIC, Bayesian information criterion.

0.850, TLI = 0.831, RMSEA = 0.075, SRMR = 0.070. Although the CFI value was slightly lower than the recommended
value, the overall goodness-of-fit of the revised five-factor model was adequate. Additionally, its AIC, BIC, and ¥ values
were the smallest among all models, and the factor loadings were satisfactory.

Criterion-Related Validity

In terms of criterion-related validity, we evaluated the correlations between the five factors of the MCQ-30 and symptoms
of depression and anxiety in Table 2. Each factor showed a significant positive correlation with depression and anxiety
symptoms (r =0.20 to 0.48, p <0.001). We used the hierarchical multiple regression to identify salient and unique
metacognitive correlates of depression and anxiety. Assumptions of linearity, homoscedasticity, independence of resi-
duals, and normally distributed errors were met for the regression analyses. As shown in Table 4, the five factors of the
MCQ-30 when entered together explained significant additional variance in anxiety symptoms (F change = 6.25, p <
0.001) after controlling for the impact of gender, age, and depression. Even after we controlled the effects of gender, age,
and anxiety, the five factors of the MCQ-30 also explained significant additional variance in depression symptoms (F
change = 9.15, p < 0.001). When we tested predictors of depression, the CC emerged as an independent and significant
metacognitive factor (f = 0.21, 95% CI [0.15, 0.42], p < 0.001). However, in the predictors of anxiety, the NEG emerged
as the most significant metacognitive factor (5= 0.31, 95% CI [0.25, 0.50], p < 0.001), the POS emerged as the only non-
significantly and independent metacognitive factor (f = 0.03, 95% CI [—0.08, 0.14], p > 0.05).

The Relationship Between Metacognition and PTG

As shown in Table 2, all five factors of the MCQ-30 exhibited significant negative correlations with PTG (r = 0.201 to
0.28, p < 0.001). What is worth noting is that the correlation between NC and PTG is the strongest. Then we used
hierarchical multiple regression to examine the relationship between PTG and metacognition. In Table 5, the model was
adjusted for gender and age in block 2, and the results showed that all the factors of metacognition significantly
accounted for the additional variance in PTG (F change = 7.5, p < 0.05). Further analysis revealed that NC was an
independent predictor of changes in PTG (f = —0.17, 95% CI [-2.18, —0.14], p < 0.05). To control for the potential
confounding effects of anxiety and depression on PTG, we further examined the association between metacognitive
factors and PTG (Table 6). The results of Block 3 showed that, after controlling for demographic variables, anxiety, and
depression, metacognition significantly contributed to the additional variance in PTG (F change = 7.93, p<0.05).
Furthermore, NEG independently explained changes in PTG (f = —0.16, 95% CI [-2.00, —0.08], p<0.05).
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Table 4 The Results of the Model of Hierarchical Multiple Regression of MCQ-30 Factors on Depression and Anxiety Symptoms

Block/Variable | Depression p 95% CI F Change Anxiety B 95% CI F Change
B (SE) (R2 Change) B (SE) (R2 Change)
Blockl
0.470 0.46
(-0.01) (-0.03)
Gender 0.56 (0.75) 0.04 [-0.91,2.03] 0.48 (0.72) 0.04 [-0.94, 1.89]
Age —0.03 (0.04) —0.04 [-0.10, 0.04] —0.03 (0.03) —0.05 [-0.09, 0.04]
Block2
300.4 | **+* 300.4 |+
(0.49%%%) (0.49%+%)
Anxiety 0.73 (0.04) 0.70%+ | [0.65, 0.81] - - -
Depression - - - - 0.68 (0.04) 0.70%%* [0.6, 0.754]
Block3
6.25%F* 9. 5¥kk
(0.05%¥¥) (0.06%F¥)
POS 0.03 (0.06) 0.03 [-0.08, 0.15] 0.04 (0.06) 0.03 [-0.08, 0.14]
NEG —0.03 (0.07) —0.02 [-0.17, 0.11] 0.38 (0.07) 0.3 1%%* [0.25, 0.50]
CcsC —0.08 (0.07) —-0.07 [-0.22, 0.05] 0.13 (0.06) 0.1 [#¥* [0.01, 0.26]
NC 0.11 (0.08) 0.08 [-0.04, 0.26] —0.18 (0.07) | —0.14% | [-0.32, —0.04]
CcC 0.29 (0.07) 0.21%% | [0.15, 0.42] —0.18 (0.07) | —0.13** | [-0.31, —0.05]

Notes: ***p<0.01.
Abbreviations: POS, positive beliefs about worry; NEG, negative beliefs about worry; CC, cognitive confidence; NC, need for control; and CSC, cognitive self-
consciousness; PTG, post-traumatic growth; -, not being included in the model.

Discussion

Currently, research has explored the effectiveness of the MCQ-30 in cardiovascular patients.”> However, few studies
have been reported on cardiovascular disease in young and middle-aged patients in China, especially those with acute
myocardial infarction. The internal consistency of the MCQ-30 questionnaire in young and middle-aged patients with
AMI was assessed using Cronbach’s o coefficient. The results of a high Cronbach’s a coefficient indicate that the
questionnaire demonstrates reliable measurement consistency in this population. Additionally, the correlation analysis
reveals significant correlations among the five factors of the metacognition questionnaire. This suggests the presence of
a common psychological mechanism underlying these metacognitive factors.”' According to previous research, indivi-
duals utilize the Metacognitive Control System (MCS) to orchestrate the interaction of various metacognitive elements
within the self-regulation process, thereby fostering a coordinated influence on self-awareness and psychological
health.>> The CFA results showed that in the original five-factor model, except for the CFI value, which was slightly
below the recommended level, other indices were within the acceptable range, similar to previous findings reported in the
Chinese population.>' We also examined the two-factor and one-factor models, but the fit results were not promising. The
original five-factor model distinguishes multiple dimensions of metacognition, such as cognitive monitoring, emotional
responses, and control strategies, providing a more accurate reflection of an individual’s metacognitive processes.?' The
validation of its fit in this study further supports this view. As previous studies have shown, to improve the model fit, we
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Table 5 The Results of Model of Hierarchical Multiple Regression of MCQ-30
Factors on Post-Traumatic Growth

Block/Variable | Post-Traumatic Growth B 95% CI F change
B (SE) (R? change)
Block |
| 1.66%+*
(0.07%%¥)
Gender —4.126 (3.68) —0.06 [-11.37,3.11]
Age —0.77 (0.17) —0.25%% | [=I.11, —0.43]
Block 2
7.5
(0.10%%%)
POS 0.016 (0.40) 0.01 [-0.77,0.80]
NEG —0.574 (0.45) —0.09 [-1.47,0.32]
CSC —0.707 (0.47) —0.11 [-1.62,0.21]
NC —1.159 (0.52) —0.17% | [-2.18, —0.14]
CcC 0.001 (0.47) 0 [-0.93,0.93]

Notes: **p<0.01, *p<0.10.

Abbreviations: POS, positive beliefs about worry; NEG, negative beliefs about worry; CC, cognitive
confidence; NC, need for control; and CSC, cognitive self-consciousness; PTG, post-traumatic growth; -,
not being included in the model.

further made minor modifications to the model by adding three error covariances. Despite the overall improvement in fit
indices, the CFI value remained just below the threshold considered satisfactory, which certain studies indicate that
values > 0.8 are acceptable.” This is a preliminary study validating metacognition in young and middle-aged patients
with AMI. It suggests that inherent cultural differences between the East and West may influence the representativeness
in these two domains.?”-** To validate these findings, further studies involving a larger population of Chinese myocardial
infarction patients are needed.

The results of the subscales’ criterion-related validity showed that metacognition is significantly correlated with
depression and anxiety symptoms in Chinese young and middle-aged patients with AMI. These findings are consistent
with previous studies funded by the National Institute for Health Research (NIHR),>> providing evidence for the
criterion-related validity of these subscale.”*>> Among the five factors of metacognition in regression analysis, cognitive
confidence was the most significant factor correlated with depression symptoms. Patients with lower cognitive confidence
tend to be more prone to ruminative thinking, which is characterized by repeatedly questioning their decisions or
memories of past events, and feeling uncertain and pessimistic about the future. These manifestations are positively
correlated with depressive symptoms.>®>’ At the same time, negative beliefs about worry were the most significant factor
correlated with anxiety symptoms, similar to findings from previous studies.”>® When patients hold the belief that “worry
is harmful”, they are likely to focus more on their anxiety symptoms, which can lead to an amplification of those
symptoms. Such increased attention shows a close correlation with the occurrence of anxiety symptoms.*® Young and
middle-aged patients are at a crucial stage of life, often burdened with increasing social responsibilities and multiple
roles, which render them more susceptible to psychological disorders after AMI.>*%° Therefore, these findings highlight
the importance of addressing cognitive confidence and negative beliefs about worry to effectively manage anxiety and
depression symptoms in young and middle-aged patients within future MCT in China.
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Table 6 The Results of the Model of Hierarchical Multiple Regression of MCQ-30
Factors on Post-Traumatic Growth (After Adjusting for Anxiety and Depression)

Block/Variable | Post-Traumatic Growth p 95% CI F change
B (SE) (R? change)
Block |
| 1.66%%*
(0.07%%¥)
Gender —4.126 (3.68) —0.06 [-11.37,3.11]
Age —0.77 (0.17) —0.25%% | [=I.11, —0.43]
Block 2
2.59%
(0.02%)
Depression —0.881 (0.39) —0.17% | [-1.65, —0.11]
Anxiety 0.548 (0.41) 0.10 [-0.25,1.35]
Block 3
7.93%%
(0.117%%+*)
POS —0.036 (0.40) —0.01 [-0.81,0.74]
NEG —1.038 (0.49) -0.16* | [-2.00, —0.07]
CsC —0.847 (0.47) —-0.14 [-1.76,0.07]
NC —0.957 (0.52) —-0.14 [-1.98,0.06]
CcC 0.149 (0.48) 0.02 [-0.80,1.09]

Notes: ***p<0.01, *p<0.10.

Abbreviations: POS, positive beliefs about worry; NEG, negative beliefs about worry; CC, cognitive
confidence; NC, need for control; and CSC, cognitive self-consciousness; PTG, post-traumatic growth; -,
not being included in the model.

In the present study, we explored the correlation between metacognition and PTG, aiming to expand the position of
metacognition within positive psychology. Significant negative correlations were found between the subscales of the
Chinese version of the MCQ-30 and PTG, and the results remained unchanged after controlling for age and gender.
Considering the potential mediating effects of anxiety and depression, we also adjusted them in a new model and
subsequently found similar results to previous models. Notably, before controlling for anxiety and depression, need for
control was identified as the most prominent metacognitive factor. In contrast, after making these adjustments, negative
beliefs about worry emerged as the most significant. Our findings add to the growing evidence that metacognition may
have a negative impact on the mental health of CVD patients.>*®' Previous studies have revealed that the sudden onset of
AMI and the prolonged course of treatment result in significant physical and emotional distress, accompanied by
a pervasive sense of helplessness, which is difficult to resolve in the short term.®® A plausible interpretation, in
conjunction with the S-REF model, is that the negative aspects of metacognition contribute to the persistence and
exacerbation of psychological disorders, while also negatively correlating with an individual’s growth from traumatic
experiences.®

Surprisingly, after adjusting for anxiety and depression, the significant metacognitive factors in the regression model
changed from need for control to negative beliefs about worry. Previous studies suggest that depression symptoms can
intensify negative metacognitive beliefs and drive a heightened need for control.**®* This process may initiate a vicious
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cycle, ultimately undermining an individual’s capacity for recovery. For example, individual growth involves self-
regulation and cognitive control, both of which are grounded in the need for control. The activation of these control
beliefs, however, is contingent upon the presence of negative beliefs about worry. These findings offer key references for
MCT in Chinese. When delivering psychological rehabilitation within the framework of positive psychology, the
programs need to guide clinical healthcare providers to attach importance to the mediating role of anxiety and depression
symptoms, and to accurately identify patients’ negative metacognitive beliefs—an essential direction for enhancing the
relevance and effectiveness of interventions.

This study also had some limitations. Firstly, this is a cross-sectional study that lacks longitudinal data, which not
only makes it difficult to establish a causal relationship between metacognition and psychological disorders but also
prevents exploration of the cross-time stability of the factor structure. Secondly, although we explored the criterion-
related associations between the five factors of metacognition and anxiety, depression, and PTG, we did not include more
emotional and psychiatric disturbances. Thirdly, due to the specificity of the study population, this study only recruited
participants from one hospital in China, which may lead to potential sampling bias and limit the generalizability of the
findings.

Conclusion

This preliminary validation study supports the five-factor model of the original MCQ-30 in a specific clinical population
through CFA and confirms good reliability and validity. However, some psychometric indices, such as the CFI, are below
the ideal threshold. All five factors of metacognition are associated with PTG, demonstrating the first application of the
S-REF model to PTG. This study provides empirical evidence for the potential efficacy of assessing metacognition and
metacognitive therapy in young and middle-aged patients with AMI. However, a larger sample size and a longitudinal
design are still required to verify its generalizability before it can be promoted and applied.
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