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Objectives

Cardiac patients experience various somatic and psychosocial symptoms and stress is an important prognostic factor of cardiac rehabilitation. This study evaluated the psychometric properties of the 12-item Cardiac Distress Inventory – Short Form (CDI-SF) in the Chinese context.





Methods

A total of 227 patients with cardiac diseases were recruited in a specialist outpatient clinic in Hong Kong between Aug 2022 and July 2023. The participants completed the CDI-SF and validated measures on psychosocial functioning and quality of life. Exploratory factor analysis and partial correlation analysis were conducted to examine the factorial validity, reliability, and convergent validity of the CDI-SF with reference to validating measures.





Results

The 1-factor model showed adequate model fit with excellent composite reliability (ω = .92) and substantial factor loadings (λ = .64 –.94, p <.01). The CDI-SF factor was negatively associated with age (r = –.21, p <.01) and showed positive and strong partial correlations (r = .59 –.69, p <.01) with impact of event, depression, and burnout, and negative partial correlations (r = -.43 to -.54, p <.01) with resilience and quality of life.





Conclusion

Our study provides the first results on the psychometric properties of the CDI-SF among cardiac patients in Hong Kong. The psychometric results support the CDI-SF as a precise, valid, and reliable measure of cardiac distress in the Chinese context.
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Introduction

Heart diseases such as ischemic heart disease and myocardial infarction are the most common cause of death globally (1) and constituted the third most common cause of mortality in Hong Kong in 2020. Patients with heart disease are prone to somatic and psychological symptoms (2, 3). Stress is increasingly recognized as a prognostic factor among people with cardiac diseases. Cardiac distress is conceptualized as a persistent negative emotional state that challenges the capacity of a patient to cope with the disease, the associated treatments, and the resultant changes to daily living (4). Despite the clinical importance, existing studies in cardiology have mostly assessed the distress of people with cardiac diseases via general measures such as the General Health Questionnaire and Kessler Psychological Distress Scale (5, 6). Assessment of patient-reported outcomes could offer useful insights in cardiovascular clinical practice and improve the quality of care and better inform clinical decisions (7).

Cardiac distress is a complex construct with diverse clusters of symptoms such as fear of death, reduced quality of life, role transition, loss of control, and social isolation (8). A comprehensive assessment tool of cardiac distress would allow clinicians to evaluate the patients’ changes across multiple domains (9) and facilitate better treatment prognosis for the people with cardiac diseases (10). The Cardiac Distress Inventory (CDI) was developed as a new measure of cardiac distress in 405 people with cardiac diseases in Australia (11). The CDI has shown good psychometric properties in terms of validity and reliability for an in-depth, holistic evaluation of cardiac distress. The 55-item CDI has eight subscales: fear and uncertainty, disconnection and hopelessness, changes to roles and relationships, overwhelm and depletion, cognitive challenges, physical challenges, health system challenges, and death concerns. It has been used as a clinical assessment tool within a clinical interview setting.

Although CDI can identify the specific nature of distress in cardiac patients, its length can hinder applications in primary care and cardiac rehabilitation. Recently, the 12-item CDI–Short Form (CDI-SF) was developed by Australian researchers as a screening tool based on the results of Rasch analysis (12), where two of the best items were selected from the four most influential CDI factors with one item chosen from the four remaining factors. The CDI-SF showed a unidimensional factor structure with good reliability, convergent validity, and discriminant validity in Australian patients. Ongoing scale validation studies have translated the CDI-SF from English to various languages such as German, Hebrew, Italian, Arabic, Thai, Turkish, Swedish, Farsi, and French. Importantly, neither the CDI nor the CDI-SF have been validated in the Chinese context. Given the increasing prevalence and risks of cardiovascular disease in China (13), it is important to have a precise and valid measure to enhance our understanding of cardiac distress among cardiac patients and the associated factors in the Chinese context. Resilience refers to the cardiac patients’ ability to cope with and adapt to stressful situations associated with cardiac events (14). Cardiac patients with higher levels of resilience could cope better with the challenges of cardiac diseases and perceive lower levels of distress.

The present study aimed to evaluate the psychometric properties of the Chinese CDI-SF in people with cardiac diseases in Hong Kong: first, to examine the dimensionality, factorial validity, and reliability of the CDI-SF; second, to investigate the convergent validity of the CDI-SF factor with relevant constructs, namely, impact of event, resilience, depression, well-being, and burnout. This study had two hypotheses. In Hypothesis 1, the CDI-SF would show satisfactory factorial validity and reliability. In Hypothesis 2, the CDI-SF would show adequate convergent validity with positive correlations with impact of event, depression, and burnout and negative correlations with resilience and well-being.





Methods




Study design and procedures

The present cross-sectional study recruited participants who attended cardiac rehabilitation services in a specialist outpatient clinic of a major public hospital in Hong Kong using convenience sampling. Inclusion criteria included: 1) aged 18 years or above; 2) diagnosis of cardiac disease; 3) ability to understand Chinese; and 4) ability to provide informed consent. Recruitment of patients was promoted via posters and leaflets at the clinic and the clinic staff referred eligible patients to the research team. A trained research assistant approached the potential participants to ascertain their eligibility and intent to join the study. Voluntary participants provided written informed consent and completed a self-report questionnaire while waiting for the appointment with the cardiologist. The questionnaire took 10 minutes to complete. The research assistant would assist the participants in completing the questionnaire and perform basic checks for missing responses.

Data collection took place between August 2022 and July 2023. A total of 227 eligible patients with cardiac diseases voluntarily joined the study (response rate = 25.3%). Study participation was entirely voluntary and the participants could stop the survey at any time without negative consequences. All information provided by the participants was kept strictly confidential. After completing the questionnaire, the participants were provided contacts of emotional support services should they feel distressed. Ethical approval was obtained from the Institutional Review Board of the author’s university (Reference number: UW 22-545).





Development of the Chinese CDI-SF

The CDI-SF was translated from English into Chinese based on standard guidelines on scale adaptation (15). Permission to translate and use the CDI-SF was obtained from the original developer. The initial translation phase was carried out by two independent translators, who were bilingual Chinese native speakers. One of them was familiar with the measured construct while the other was not. Any discrepancies in the translations were discussed and resolved by consensus. The translated Chinese version was back translated into English by two other bilingual translators, who were unaware of the underlying construct. Afterwards, the research team, consisting of two scholars familiar with the concept of cardiac distress, a cardiologist, and four translators, reviewed all translated versions and resolved any inconsistencies through consensus. This version was finalized through interviews with 10 people with cardiac diseases to ensure the language clarity of the CDI-SF and the preservation of the original meaning.

The CDI-SF comprised 12 items which were answered in a 4-point format (0 = ‘no distress’, 1 = ‘slight distress’, 2 = ‘moderate distress’, 3 = ‘severe distress’) on cardiac distress over the past four weeks (12). Example items of the CDI-SF included “Being physically restricted” and “Having changes in my usual roles”. The total CDI-SF score had a theoretical range from 0 to 36, with a cutoff score ≥ 13 suggested as an indicator of substantial cardiac distress (12). In the present sample, all 12 items displayed positive skewness (1.84 - 6.49) and were treated as ordinal variables in subsequent analyses.





Measures

The questionnaire assessed demographic information (age, gender, and education level) and clinical characteristics (type of heart disease and duration of diagnosis). The questionnaire pack consisted of five validated measures: Psychological impact of the heart disease was assessed by the 22-item Impact of Events Scale Revised (16). The people with cardiac diseases were instructed to report their degree of life stress as a result of heart disease over the past two months. Three types of psychological responses were measured: intrusive symptoms (8 items), avoidance symptoms (8 items), and hyperarousal symptoms (6 items). The 22 items were rated on a 4-point format from 0 = “not at all” to 3 = “extremely”. Resilience was measured by the 6-item Brief Resilience Scale over the past 4 weeks (14). The items were rated on a 5-point format from 1 = “strongly disagree” to 5 = “strongly agree” and three items were reverse items.

Depressive symptoms were assessed by the 9-item Patient Health Questionnaire (PHQ9) (17). The PHQ9 is a measure of depression over the past two weeks. The items were rated on a 4-point format from 0 = “not at all” to 3 = “almost every day”. Subjective well-being was measured by the 5-item WHO-5 Well-Being Index (WHO-5) (18). The WHO-5 was developed by the World Health Organization and measures the subjective well-being of the patients over the past two weeks. The five items were rated on a 6-point format from 0 = “not at all” to 5 = “always”. Burnout was assessed by the 6-item personal burnout subscale of the Copenhagen Burnout Inventory (19). This scale measured the degree of emotional exhaustion of the respondents over the past two weeks. The items were rated on a 5-point (0-25-50-75-100) format from 0 = “not at all” to 100 = “very often”. All measures showed good to excellent levels of reliability (α = 0.84 – 0.95) in the present sample.





Data analysis

The CDI-SF items showed substantial floor effects with more than a quarter of the sample endorsing the minimum category. Given the 4-point response scale and asymmetric item distributions, they were treated as ordinal categorical variables in the analysis (20). The present sample minimal missing responses (missing N = 4) in the CDI-SF, which was handled using full information maximum likelihood under the missing-at-random assumption (21). Psychometric properties of the CDI-SF were examined in three steps.

First, the factorial validity of the CDI-SF was evaluated by exploratory factor analysis (EFA) using robust weighted least square estimator (20) with promax rotation in Mplus 8.6 (22). which was adequate for obtaining accurate estimates of validity and reliability in psychometric analysis of the CDI-SF. A 1-factor and 2-factor EFA model for the 12 CDI-SF items had 12 and 23 free parameters, respectively. The present sample (N = 227) had 9.87 – 18.9 cases per parameter, which met the requirement of 10:1 ratios and showed adequate power for obtaining accurate estimates of validity and reliability (23). Dimensionality of the CDI-SF was determined based on model fit, scree plot, and parallel analysis. Problematic items without substantial factor loadings (λ < 0.50) were removed from the model. Model fit was examined based on the following criteria on fit indices: chi-square (χ2), comparative fit index (CFI) ≥ 0.95, root-mean-square error of approximation (RMSEA) ≤ 0.06, and standardized root mean square residuals (SRMR) ≤ 0.06 (24).

Second, composite reliability of the CDI-SF factor was evaluated via McDonald Omega (ω) with values ≥ 0.75 indicating good reliability. Third, convergent validity was examined via bivariate correlations between the CDI-SF factor and demographic variables (gender, age, educational level, and duration of diagnosis). The relationships between the CDI-SF factor and validating variables, namely, impact of event, resilience, PHQ9, well-being, and burnout were assessed by partial correlations after controlling for the effects of demographic variables. Cutoff scores on correlations r were 0.1, 0.3, and 0.5 for small, medium, and large effect sizes, respectively (25). Statistical significance was set at 0.05 in this study.






Results




Sample profile

Table 1 reports the demographic profile and descriptive statistics of the sample. The mean age of the sample was 59.2 years (SD = 12.8) and the majority of them were males (73.1%). In the sample, the most prevalent type of heart disease was coronary artery disease, followed by arrhythmia. The average duration of heart disease since diagnosis was 7.41 years (SD = 8.91). The sample reported moderate levels of resilience and well-being and low levels of cardiac distress, impact of event, depressive symptoms, and burnout. The 12 CDI-SF items were positively and moderately to strongly correlated (r = .44 –.87, p <.01) and the mean inter-item correlation was.68 (SD = .10). All 12 items showed significant and substantial item-total correlations (r = .52 –.76, p <.01).


Table 1 | Demographic profile and descriptive statistics of the sample (N = 227).







Factorial validity and reliability

The 1-factor EFA model provided an adequate fit (χ2 = 80.5, df = 54, p = .011, CFI = .99, RMSEA = .047, SRMR = .062) to the data. As Figure 1 shows, all 12 items showed substantial factor loadings (λ = .64 –.94, p <.01) on the CDI-SF factor. Chi-square difference test did not find a superior fit (Δχ2 = 19.5, df = 11, p = .053) for the 2-factor model over the 1-factor model. The EFA model showed eigenvalues of 8.57 for the first factor and 0.70, 0.66, and 0.56 for subsequent factors and the parallel test supported retaining the first factor only. The CDI-SF factor exhibited good composite reliability (ω = .92). 5.8% of the present sample reported a total CDI-SF score ≥ 13.




Figure 1 | Standardized factor loadings of the 12 CDI-SF items in the 1-factor model. Standard errors are shown in parentheses.







Convergent validity

Table 2 shows the associations between the CDI-SF factor, demographic variables, and validating variables, namely. impact of event, resilience, PHQ9, quality of life, and burnout. The CDI-SF factor was significantly and negatively correlated with age (r = –.21, p <.01) but not with other demographic variables (p = 0.09 – 0.47). After controlling for the effects of demographic variables, the CDI-SF factor showed positive and strong bivariate correlations (r = .59 –.69, p <.01) with total impact of event, burnout, and depressive symptoms. Moderate to strong correlations (r = .44 –.64, p <.01) were found between the CDI-SF factor and intrusive, avoidance, and hyperarousal symptoms. Negative and moderate to strong correlations were found between the CDI-SF factor and well-being and resilience (r = -.43 to -.54, p <.01).


Table 2 | Associations between the CDI-SF factor, demographic variables, and validating variables on impact of event, resilience, PHQ9, quality of life, and burnout.








Discussion

The present study was the first to systematically examine the psychometric properties of the CDI-SF in assessing cardiac distress in cardiac patients in Hong Kong. Our EFA results supported the unidimensional structure of the CDI-SF as a valid and parsimonious latent structure of cardiac distress in the Chinese context. Overall, the present study found consistent results with the scale development study in Australia (12). The strong factorial validity and reliability of the CDI-SF provided empirical support for Hypothesis 1. Despite a lack of significant gender difference, younger patients in the present sample showed significantly higher levels of cardiac distress. Our results support adequate convergent validity of the CDI-SF and Hypothesis 2 with substantial partial correlations with validating measures in the expected directions. Patients with higher levels of cardiac distress reported greater impacts of their cardiac event, higher depressive symptoms and burnout, and worse well-being. A recent study found similar associations between mental distress and burnout and well-being in community adults under the COVID-19 pandemic (26).

Resilience denotes the coping ability of cardiac patients to cardiac disease and has been shown to be protective against cardiovascular disease risks (27, 28). Consistent with previous findings (29), the present study found a substantial and negative association between resilience and cardiac distress. This implies that patients who were more resilient would cope better with cardiac disease and perceive lower levels of cardiac distress. A meta-analysis found that more resilience resources at multiple levels were associated with better cardiovascular outcomes in American samples (30). Longitudinal studies are needed to elucidate the temporal protective effects of resilience on subsequent cardiovascular health and overall quality of life via cardiac distress. A 3-wave panel study has found significant and beneficial indirect effects of social support and hope on quality of life via emotional distress in stroke survivors (31). Future research could examine whether the CDI-SF plays a potential mediating role in the temporal effects of impact of cardiac event on psychosocial outcomes of the cardiac patients. These findings could elucidate the underlying neurobiological and psycho-behavioral mechanisms in cardiac rehabilitation programs for amelioration of the cardiac distress symptoms (9, 32).

The present findings support the CDI-SF as a brief, valid, and reliable measure of cardiac distress in the Chinese context. Using the recommended CDI-SF cutoff score of ≥ 13, 5.8% of the present sample was classified to have clinical levels of cardiac distress, which was comparatively lower than the prevalence (28.9%) observed in the Australian study (12). Our present sample of cardiac patients had average illness duration of 7.4 years while the Australian study mainly comprised cardiac patients having an acute coronary event in the last 12 months. It was plausible that the chronic illness nature of our sample contributed to the difference in the prevalence of cardiac distress. The present study provided the first results on the psychometric properties of the CDI-SF in the Chinese context outside the original development study in Australia (12). Results from ongoing validation studies of the CDI-SF in other languages such as German, Italian, Turkish, and Thai are needed to enrich our understanding of cardiac distress across cultural contexts through international comparative studies.

From a clinical perspective, the CDI-SF could be a useful screening tool in regular clinical checkups to identify patients with elevated risks of distress related to cardiac disease. This not only enables early identification of cardiac patients with greater vulnerabilities, but also facilitates better treatment planning and monitoring of the treatment progress. Subsequent administration of the 55-item original CDI would provide a comprehensive assessment of distress symptoms (12), which would enable provision of holistic and person-centered care to cardiac patients according to their service needs in corresponding priority areas. Resilience-building interventions such as cognitive behavioral therapy and positive psychology interventions could promote the coping skills and self-efficacy of cardiac patients. These could, in turn, lead to better symptom management and coping with stress in their rehabilitation process.





Limitations

There are a few study limitations. First, the present sample was recruited via convenience sampling in a single specialist outpatient clinic. The non-random sampling design and low response rate (25.3%) have implications for the sample representativeness. Given potential non-response bias, caution is warranted in generalizing the present results to a broader population of Chinese people with cardiac diseases. Second, the cross-sectional design and modest sample size (N = 227) of the present study did not permit testing of measurement invariance across time and demographic subgroups. Longitudinal studies with larger sample sizes are suggested to evaluate the measurement invariance of the CDI-SF across time, gender, age groups, and types of heart disease. Third, the present study did not investigate the discriminant validity of the CDI-SF with regard to clinical diagnosis. Future studies should conduct receiver operating characteristic curve analysis to compare the diagnostic ability of the CDI-SF in detecting substantial psychological distress to generic distress scales such as the Chinese Health Questionnaire (33) in the Chinese context. Fourth, the present study did not include measures on other relevant constructs such as personality, cardiac self-efficacy, and sleep disturbance (34). Previous studies have highlighted the clinical relevance of sleep disorders in people with cardiac diseases, and further studies are needed to elucidate the linkages between sleep disturbance and cardiac distress symptoms. Fifth, the present study focused on the relationships among the study variables at the aggregate level. Future research could utilize the network approach to investigate the comorbidity among sub-domains of cardiac distress at a symptom level for fine-grained results (35).





Conclusions

This study evaluated the psychometric properties of the CDI-SF as a brief measure of cardiac distress in the Chinese context. Overall, the scale demonstrated satisfactory levels of factorial validity, reliability, and convergent validity with impact of cardiac events, depression, burnout, resilience, and quality of life of the patients. The results support the use of CDI-SF as a precise, valid, and reliable measure of assessing cardiac distress in clinical and research settings. Future studies should examine the clinical utility of CDI-SF in long-term prognosis and care planning for patients with cardiac diseases.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Hospital Authority Hong Kong West Cluster (Reference number: UW 22-545). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

TF: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Visualization, Writing – original draft. IL: Data curation, Investigation, Project administration, Validation, Writing – review & editing. CW: Investigation, Project administration, Writing – review & editing, Resources. AJ: Conceptualization, Methodology, Validation, Writing – review & editing. RH: Conceptualization, Resources, Software, Supervision, Validation, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Nowbar AN, Gitto M, Howard JP, Francis DP, Al-Lamee R. Mortality from ischemic heart disease analysis of data from the world health organization and coronary artery disease risk factors from NCD risk factor collaboration. Circulation-Cardiovascular Qual Outcomes. (2019) 12:e005375. doi: 10.1161/circoutcomes.118.005375

2. Murphy BM, Le Grande MR, Alvarenga M, Worcester M, Jackson AC. Anxiety and depression after a cardiac event: prevalence and predictors. Front Psychol. (2020) 10:3010. doi: 10.3389/fpsyg.2019.03010

3. Stewart RAH, Colquhoun DM, Marschner SL, Kirby AC, Simes J, Nestel PJ, et al. Persistent psychological distress and mortality in patients with stable coronary artery disease. Heart. (2017) 103:1860–6. doi: 10.1136/heartjnl-2016-311097

4. Jackson AC, Murphy BM, Thompson DR, Ski CF, Alvarenga ME, Le Grande MR, et al. What is cardiac distress and how should we measure it? Br J Cardiac Nursing. (2018) 13:286–93. doi: 10.12968/bjca.2018.13.6.286

5. Goldberg DP, Hillier VF. A scaled version of the General Health Questionnaire. Psychol Med. (1979) 9:139–45. doi: 10.1017/S0033291700021644

6. Andrews G, Slade T. Interpreting scores on the kessler psychological distress scale (K10). Aust New Z J Public Health. (2001) 25:494–7. doi: 10.1111/j.1467-842X.2001.tb00310.x

7. Moons P, Norekvål TM, Arbelo E, Borregaard B, Casadei B, Cosyns B, et al. Placing patient-reported outcomes at the centre of cardiovascular clinical practice: implications for quality of care and management: A statement of the ESC Association of Cardiovascular Nursing and Allied Professions (ACNAP), the Association for Acute CardioVascular Care (ACVC), European Association of Percutaneous Cardiovascular Interventions (EAPCI), European Association of Preventive Cardiology (EAPC), Heart Failure Association (HFA), European Heart Rhythm Association (EHRA), European Association of Cardiovascular Imaging (EACVI), ESC Regulatory Affairs Committee, ESC Advocacy Committee, ESC Digital Health Committee, ESC Education Committee, and the ESC Patient Forum. Eur Heart J. (2023) 44:3405–22. doi: 10.1093/eurheartj/ehad514

8. Jackson AC, Rogerson MC, Amerena J, Smith J, Hoover V, Alvarenga ME, et al. Unraveling the complexity of cardiac distress: A study of prevalence and severity. Front Psychiatry. (2022) 13:808904. doi: 10.3389/fpsyt.2022.808904

9. Jackson AC, Rogerson M, Le Grande MR, Thompson D, Ski C, Alvarenga M, et al. Protocol for the development and validation of a measure of persistent psychological and emotional distress in cardiac patients: the Cardiac Distress Inventory. BMJ Open. (2020) 10:e034946. doi: 10.1136/bmjopen-2019-034946

10. Jackson AC, Le Grande MR, Higgins RO, Rogerson M, Murphy BM. Psychosocial screening and assessment practice within cardiac rehabilitation: A survey of cardiac rehabilitation coordinators in Australia. Heart Lung Circulation. (2017) 26:64–72. doi: 10.1016/j.hlc.2016.04.018

11. Jackson AC, Le Grande MR, Rogerson MC, Ski CF, Amerena J, Smith JA, et al. The cardiac distress inventory: A new measure of psychosocial distress associated with an acute cardiac event. BMC Cardiovasc Disord. (2022) 22:460. doi: 10.1186/s12872-022-02897-y

12. Le Grande MR, Murphy BM, Rogerson MC, Ski CF, Amerena J, Smith JA, et al. Development of a short form of the Cardiac Distress Inventory. BMC Cardiovasc Disord. (2023) 23:408. doi: 10.1186/s12872-023-03439-w

13. Guo ZT, Tang JY, Han HY, Zhang YP, Yu QF, Jin JF. Cardiovascular disease risk prediction models in the Chinese population- a systematic review and meta-analysis. BMC Public Health. (2022) 22:1608. doi: 10.1186/s12889-022-13995-z

14. Fung S-F. Validity of the brief resilience scale and brief resilient coping scale in a chinese sample. Int J Environ Res Public Health. (2020) 17:1265. doi: 10.3390/ijerph17041265

15. Sousa VD, Rojjanasrirat W. Translation, adaptation and validation of instruments or scales for use in cross-cultural health care research: a clear and user-friendly guideline. J Eval Clin Pract. (2011) 17:268–74. doi: 10.1111/j.1365-2753.2010.01434.x

16. Wu KK, Chan KS. The development of the Chinese version of Impact of Event Scale – Revised (CIES-R). Soc Psychiatry Psychiatr Epidemiol. (2003) 38:94–8. doi: 10.1007/s00127-003-0611-x

17. Wang WZ, Bian Q, Zhao Y, Li X, Wang WW, Du J, et al. Reliability and validity of the Chinese version of the Patient Health Questionnaire (PHQ-9) in the general population. Gen Hosp Psychiatry. (2014) 36:539–44. doi: 10.1016/j.genhosppsych.2014.05.021

18. Fung S-F, Kong CYW, Liu Y-M, Huang Q, Xiong Z, Jiang Z, et al. Validity and psychometric evaluation of the chinese version of the 5-item WHO well-being index. Front Public Health. (2022) 10:872436. doi: 10.3389/fpubh.2022.872436

19. Fong TCT, Ho RTH, Ng SM. Psychometric properties of the copenhagen burnout inventory—Chinese version. J Psychol. (2014) 148:255–66. doi: 10.1080/00223980.2013.781498

20. Rhemtulla M, Brosseau-Liard PE, Savalei V. When can categorical variables be treated as continuous? A comparison of robust continuous and categorical SEM estimation methods under suboptimal conditions. Psychol Methods. (2012) 17:354–73. doi: 10.1037/a0029315

21. Little RJA, Rubin DB. Statistical analysis with missing data. 3rd ed Vol. 793. New York: John Wiley & Sons (2019).

22. Muthén LK, Muthén BO. Mplus user's guide. 8th ed. Los Angeles, CA: Muthén & Muthén (2017).

23. Jackson DL. Revisiting sample size and number of parameter estimates: some support for the N:q hypothesis. Struct Equation Modeling: A Multidiscip J. (2003) 10:128–41. doi: 10.1207/S15328007SEM1001_6

24. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct Equation Modeling. (1999) 6:1–55. doi: 10.1080/10705519909540118

25. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, NJ: Lawrence Erlbaum Associates (1988).

26. Fong TCT, Chang K, Sit HF, Ho RTH. Associations between COVID-19 mental impact and distress, resilience, burnout and well-being in Hong Kong community adults: A structural equation model. Psychol Health Med. (2023) 28:1803–1817. doi: 10.1080/13548506.2023.2229235

27. Foley JD, Stanton AM, Shepard C, Morris J, O'Cleirigh C, Potter J, et al. Discrimination experiences, resilience, and cardiovascular disease risk factors among sexual minority women. J Behav Med. (2022) 45:461–71. doi: 10.1007/s10865-022-00320-7

28. Ghulam A, Bonaccio M, Costanzo S, Bracone F, Gianfagna F, de Gaetano G, et al. Psychological resilience, cardiovascular disease, and metabolic disturbances: A systematic review. Front Psychol. (2022) 13:817298. doi: 10.3389/fpsyg.2022.817298

29. Toukhsati SR, Jovanovic A, Dehghani S, Tran T, Tran A, Hare DL. Low psychological resilience is associated with depression in patients with cardiovascular disease. Eur J Cardiovasc Nursing. (2017) 16:64–9. doi: 10.1177/1474515116640412

30. Park JW, Mealy R, Saldanha IJ, Loucks EB, Needham BL, Sims M, et al. Multilevel resilience resources and cardiovascular disease in the United States: A systematic review and meta-analysis. Health Psychol. (2022) 41:278–90. doi: 10.1037/hea0001069

31. Fong TCT, Lo TL, Ho RTH. Indirect effects of social support and hope on quality of life via emotional distress among stroke survivors: A three-wave structural equation model. Front Psychiatry. (2022) 13:919078. doi: 10.3389/fpsyt.2022.919078

32. Chao TC, Lee HP, Wu JC, Hsu CJ. Analysis of cardiac events and the subsequent impact for geriatric patients undergoing hip fracture surgeries. J Clin Med. (2023) 12:5276. doi: 10.3390/jcm12165276

33. Fong TCT, Yip PSF, Ho RTH. Psychometric validation of the Chinese Health Questionnaire among young people in Hong Kong across 2018 and 2019. Psychol Assessment. (2022) 34:261–70. doi: 10.1037/pas0001079

34. Fong TCT, Chang K, Ho RTH. Association between quarantine and sleep disturbance in Hong Kong adults: The mediating role of COVID-19 mental impact and distress. Front Psychiatry. (2023) 14:1127070. doi: 10.3389/fpsyt.2023.1127070

35. Fong TCT, Chang K, Ho RTH, Chio FHN, Yip PSF, Wen M. Psychological responses to the COVID-19 pandemic and situational impact: A network analysis in Hong Kong residents. J Affect Disord. (2024) 362:152–60. doi: 10.1016/j.jad.2024.06.105




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Fong, Leung, Wong, Jackson and Ho. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt.2024.1412264_cover.jpg
,frontiers | Frontiers in Psychiatry

Psychometric validation of the Cardiac
Distress Inventory - Short Form among
people with cardiac diseases in Hong Kong





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/fpsyt-15-1412264-g001.jpg
CDI34| |CDI36[ |CDI39| [CDI46
8

76 (.04) 64 (.07) 94(.03) 7 85 (.03)-90 (:03) .85 (.03) 90 (.03)

CDI1 CDI6 CDI10| |CDI26| |CDI28| |CDI31
.04
(.04) 03)

3(.04) "

85 (.

.88 (.03)
.86 (.04)






OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Psychometric validation of the Cardiac Distress Inventory - Short Form among people with cardiac diseases in Hong Kong

      

        		

          Objectives

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Methods

        

          		

            Study design and procedures

          



          		

            Development of the Chinese CDI-SF

          



          		

            Measures

          



          		

            Data analysis

          



        



        



        		

          Results

        

          		

            Sample profile

          



          		

            Factorial validity and reliability

          



          		

            Convergent validity

          



        



        



        		

          Discussion

        



        		

          Limitations

        



        		

          Conclusions

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
Categorical variables nuous variables Range M (SD)
Gender - Female 61 (26.9) Age 19 - 87 59.2 (12.8)
Education level: Diagnosis duration (year) 0-54 7.41 (8.91)
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N = 227; CDI-SF = Cardiac Distress Inventory - short form; **p <.01. r = bivariate
correlations; ry,.a = partial correlations after controlling for the effects of
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