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Purpose: To explore the latent profile characteristics of health problem-solving ability in coronary heart disease (CHD) patients and
analyze their demographic and clinical determinants, providing empirical evidence for tailored transitional care.

Patients and Methods: A cross-sectional study was conducted among 381 hospitalized CHD patients recruited via convenience
sampling from the cardiovascular department of a tertiary hospital in Ganzhou, Jiangxi Province, China, between November 2025 and
March 2026. Data were collected using a sociodemographic questionnaire, Health Problem-Solving Scale (HPSS), Cardiac Self-
Efficacy Scale (CSES), Coronary Artery Disease Education Questionnaire Short Version (CADE-Q SV), and Perceived Social Support
Scale (PSSS). Subgroups were identified via LPA using Mplus 8.3. Multinomial logistic regression explored associated factors using
SPSS 27.0.

Results: The mean HPSS score was 13.65 + 4.84. LPA identified three distinct profiles: Rational-Active Coping (26.8%), Ambivalent-
Passive Adaptation (52.2%), and Negative-Impulsive Avoidance (21.0%). Compared to the Rational-Active Coping profile, higher
perceived social support (OR=0.897) and self-efficacy (OR=0.825) were independent protective factors against the Ambivalent-
Passive Adaptation profile (both P < 0.01). Furthermore, poorer disease knowledge (OR=0.796), lower perceived social support
(OR=0.785), and diminished self-efficacy (OR=0.681) emerged as significant independent risk factors for the Negative-Impulsive
Avoidance profile.

Conclusion: CHD patients exhibit significant heterogeneity in health problem-solving ability. Profiling these patients provides
a practical framework for personalized clinical management. Healthcare providers could target the “Negative-Impulsive” and
“Ambivalent-Passive” groups. Enhancing disease knowledge, social support, and self-efficacy can promote active problem-solving,
thereby optimizing self-management and long-term clinical outcomes.
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Introduction
Coronary heart disease (CHD) remains a leading cause of cardiovascular morbidity and mortality globally, necessitating
long-term and effective disease management.' Following discharge, effective self-management serves as a critical
determinant of disease recurrence, readmission rates, and long-term quality of life.> However, secondary prevention
for CHD remains a global challenge. Recent large-scale international registries (eg., EUROASPIRE V and
INTERASPIRE) indicate that a considerable proportion of patients still face difficulties in achieving cardiovascular
risk targets and maintaining long-term lifestyle modifications.>* This ongoing challenge suggests that effective daily self-
management is a complex process, and traditional health education alone may not fully address the practical needs of
patients in their daily lives.

In clinical practice, significant disparities in self-management are often observed when individuals navigate complex
situations, such as symptom fluctuations, medication adjustments, or lifestyle modifications.”® To better address these
challenges, successful home-based self-management is highly contingent on a patient’s “health problem-solving
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ability”—a comprehensive cognitive process involving the identification of health threats, formulation of strategies,
evaluation of outcomes, and subsequent behavioral adjustment.”* Proficient problem-solving fosters rational disease
management; conversely, avoidant or impulsive strategies significantly elevate the risk of adverse cardiovascular
events.” !

Despite its importance, much of the current literature tends to focus on conditions such as diabetes, leaving health
problem-solving within the CHD population relatively underexplored.'? Furthermore, previous studies have largely
treated patients as a homogeneous group through mean-centric analyses, thereby neglecting unobserved heterogeneity
and latent clustering in individual coping strategies.”

In light of these considerations, the present study is grounded in Hill-Briggs’ problem-solving model of chronic
illness self-management, which posits that problem-solving efficacy is driven by internal factors (eg., knowledge, self-
efficacy) and external resources (eg., social support).'

To better capture the complex nature of health problem-solving, we employed Latent Profile Analysis (LPA),
a person-centered approach, to identify unobserved heterogeneity and distinct latent patterns among the CHD
population.'* The specific aims of this study were: (1) to identify these distinct latent profiles; and (2) to examine
how the aforementioned internal and external factors predict profile membership. We hypothesized that: (1) distinct,
identifiable latent profiles of problem-solving ability exist within this population; and (2) higher levels of disease
knowledge, self-efficacy, and social support would be associated with membership in high-performing problem-
solving profiles. Ultimately, this study endeavors to provide empirical evidence to inform targeted transitional care
interventions for CHD patients.

Material and Methods
Study Design and Participants

A cross-sectional study utilizing convenience sampling was conducted in the cardiovascular departments of a tertiary
Grade-A hospital in Ganzhou, Jiangxi Province, China, between November 2025 and March 2026. Inclusion criteria
were: (1) a confirmed clinical diagnosis of CHD in a relatively stable condition;'® (2) consciousness with basic reading
and communication capacities; and (3) voluntary provision of informed consent. Patients were excluded if they presented
with severe hepatic or renal dysfunction, severe sequelae of cerebrovascular accidents, or significant cognitive/psychia-
tric disorders. Based on Kendall’s rule of thumb (5 to 10 cases per independent variable), we counted a total of 27
variables in our analysis: 12 sociodemographic items and 15 dimensions across the four scales used. Factoring in a 20%
potential rate for invalid questionnaires and attrition, the required sample size was calculated to range from 169 to 338.
Our final sample of 381 patients effectively exceeded this threshold, ensuring adequate statistical power.'® After a strict
review to exclude questionnaires with patterned responses or missing information, 381 valid questionnaires were
ultimately recovered, yielding an effective response rate of 93.02%.

Measures

Sociodemographic and Clinical Characteristics

A self-designed questionnaire captured patient data, including gender, age, residence, educational level, employment
status, marital status, monthly per capita family income, smoking/drinking status, number of comorbidities, and history
of percutaneous coronary intervention (PCI).

Health Problem-Solving Scale (HPSS)

The HPSS, originally developed by Hill-Briggs et al'* and adapted by Wang et al,'” was used to assess health problem-
solving abilities Extended from diabetes to cardiovascular populations (eg., hypertension),'® the scale evaluates six
dimensions—rational/effective, positive/forward transfer, avoidance, impulsive/careless, negative transfer, and negative
motivation—using a 5-point Likert scale (0—4). A transformed total score (range: 0—24) is calculated using the formula:
Total Score = (Rational / 5) + (Positive Transfer / 6) + [(20 - Avoidance) / 5] + [(20 - Impulsive) / 5] + [(16 - Negative
Transfer) / 4] + [(20 - Negative Motivation) / 5]. Higher scores reflect stronger capabilities. In this study, the overall
Cronbach’s a coefficient was 0.70, and those for the six dimensions ranged from 0.80 to 0.94.
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Cardiac Self-Efficacy Scale (CSES)

Self-efficacy was measured using the Chinese version of the CSES, originally compiled by Sullivan'® and translated by
Xie.?° It comprises 16 items divided into two dimensions: symptom control and maintain function. Each item is rated on
a 5-point Likert scale (0—4), yielding a total score from 0 to 64. Higher scores represent higher levels of self-efficacy in
disease management. The Cronbach’s a coefficient in the current study was 0.963.

Coronary Artery Disease Education Questionnaire Short Version (CADE-Q SV)

Disease-related knowledge was assessed using the Chinese version of the CADE-Q SV, originally developed by Ghisi*'
as a validated, disease-specific short-form instrument for coronary patients, and translated by Li et al** The questionnaire
includes 20 items covering five domains: medical condition, risk factors, exercise, nutrition, and psychosocial risk.
Correct answers are scored as 1, while incorrect or “I don’t know” responses are scored as 0 (total score range: 0-20).
Higher scores indicate better mastery of CHD knowledge. The Cronbach’s a coefficient in this study was 0.853.

Perceived Social Support Scale (PSSS)

The PSSS, developed by Zimet,”® and revised by Jiang in China,”* was used to evaluate patients’ perceived social
support. It consists of 12 items assessing support from family, friends, and significant others. Responses are recorded on
a 7-point Likert scale (total score range: 12—84), with higher scores reflecting greater perceived social support. The
Cronbach’s a coefficient in this study was 0.975.

Data Collection and Ethical Considerations

This study was conducted in accordance with the Declaration of Helsinki and was approved by the Institutional Review
Board of The First Affiliated Hospital of Gannan Medical University (Approval No.: LLSC-2025567). All procedures
were performed in strict compliance with relevant institutional guidelines and regulations. Prior to the investigation, all
eligible patients were informed about the study’s purpose, procedures, and their right to withdraw at any time. Written
informed consent was obtained from all participants. Data were collected face-to-face in the wards. To counteract
potential investigator-induced bias and ensure strict standardization, all data administrators completed prerequisite
training to align their screening protocols and the delivery of survey instructions. To mitigate social desirability bias,
the surveys were intentionally conducted in a private bedside setting. In instances where participants required clarifica-
tion on ambiguous items, researchers repeated the text exactly as written, deliberately refraining from providing any
subjective elaborations or suggestive guidance. Questionnaires were distributed and recovered immediately on-site to
preserve data completeness.Prior to the formal study, a preliminary pilot test was conducted among CHD patients to
verify the scale’s comprehensibility and clinical applicability, with no modifications made to the original items.

Statistical Analysis

Analyses were performed using SPSS 27.0 and Mplus 8.3. Missing data were handled using complete case analysis,
where questionnaires with incomplete sociodemographic information or missing responses to scale items were excluded
from the final analysis. LPA was executed via Mplus to identify unobserved subgroups of health problem-solving
abilities. Model fit was evaluated using AIC, BIC, aBIC, Entropy, LMRT, and BLRT. Group differences in general
characteristics were assessed using ANOVA or Chi-square tests. Pearson correlation analyzed relationships among
continuous variables. Prior to the regression analysis, multicollinearity among the independent variables was assessed
using the Variance Inflation Factor (VIF). Variables with VIF < 5 were considered free of severe multicollinearity.
Significant variables from univariate analyses were subsequently entered into a multinomial logistic regression model to
identify independent predictors of the latent profiles. Statistical significance was set at a two-tailed P < 0.05.

Results

Participant Characteristics and HPSS Scores
The sample comprised 381 CHD patients (65.9% male) with a mean age of 64.43 + 11.23 years. The overall mean HPSS
score was 13.65 + 4.84, indicating a suboptimal level of problem-solving ability. Among the sub-dimensions, positive/
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Table | Scores of Health Problem-Solving Ability and Its Dimensions (n=381)

Dimensions Number of Items | Theoretical Score Range | Total Score (MeantSD) | Mean Item Score (MeantSD)
Total score 30 0~24 13.65 + 4.84 227 £ 081
Rational/effective 5 0~20 11.00 + 4.62 2.20 £ 0.92
Positive/forward transfer 6 0~24 1430 £ 5.16 2.38 £ 0.86
Avoidance 5 0~20 7.82 + 4.07 1.56 + 0.81
Impulsive/careless 5 0~120 8.83 £ 474 1.77 £ 0.95
Negative transfer 4 0~16 8.0l +3.87 2.00 £ 0.97
Negative motivation 5 0~20 8.00 + 4.08 1.60 + 0.82

Notes: The transformed HPSS total score (range: 0—24) was calculated according to the standardized scoring algorithm as detailed in the Methods section.

forward transfer scored the highest (mean item score: 2.38 £ 0.86), followed by rational/effective (2.20 £ 0.92).
Conversely, negative dimensions (avoidance, impulsive/careless, negative transfer, and negative motivation) yielded
lower mean item scores ranging from 1.56 to 2.00 (Table 1).

Latent Profile Analysis of Health Problem-Solving Ability

To determine the optimal number of latent profiles, models ranging from one to five classes were sequentially estimated
(Table 2). Although the AIC, BIC, and aBIC values continued to decrease with additional profiles, the 5-profile model
yielded a non-significant LMRT (P = 0.2628). Although the 4-profile model demonstrated acceptable statistical fit, the
additional profile primarily represented a quantitative split of the intermediate subgroup without clear conceptual
distinction. Moreover, one subgroup accounted for fewer than 10% of the sample (8.9%), potentially compromising
profile stability.'* Therefore, considering statistical fit, parsimony, stability, and clinical interpretability, the 3-profile
solution (Entropy = 0.950; LMRT and BLRT, both P < (0.001) was retained.

Based on the dimensional scoring patterns (Figure 1), Profile 1 (Rational-Active Coping, n=102, 26.8%) was
characterized by prominent scores in rational/effective and positive/forward transfer dimensions, alongside the lowest
scores across all negative dimensions. Conversely, Profile 3 (Negative-Impulsive Avoidance, n=80, 21.0%) demonstrated
the opposite pattern, exhibiting significantly elevated scores in negative motivation, impulsive/careless, avoidance, and
negative transfer. Profile 2 (Ambivalent-Passive Adaptation, n=199, 52.2%) served as a transitional group, demonstrating
intermediate scores across all evaluated dimensions.

Univariate and Correlation Analyses

Univariate analyses (Table 3) revealed that profile membership was significantly associated with several sociodemo-
graphic factors—including residence, educational level, employment, drinking status, and monthly income—as well as
clinical burdens such as the number of comorbidities (all P < 0.05 or P < 0.01). Additionally, Pearson correlations
(Table 4) demonstrated that patients with higher disease knowledge, stronger perceived social support, and greater self-
efficacy exhibited significantly better overall health problem-solving scores (all P < 0.01).

Table 2 Fit Indices of the Latent Profile Models for Health Problem-Solving Ability

Model | Profiles AIC BIC aBIC Entropy LMR BLRT Class Distribution

Cl | 5953.347 | 6000.66 | 5962.586 - - - |

2 2 4686.857 | 4761.77 | 4701.487 0.909 <0.001 | <0.00l 0.525/0.475

C3 3 3941.247 | 4043.76 | 3961.266 0.95 <0.001 | <0.001I 0.268/ 0.522/ 0.210

C4 4 3640.274 | 3770.386 | 3665.683 0.928 0.0048 | <0.00I 0.089/0.247/ 0.349/0.315

C5 5 3508512 | 3666.224 | 3539.311I 0.923 0.2628 | <0.001 | 0.105/0.239/ 0.331/0.234/ 0.092

Notes: The 3-profile model (C3) was selected as the optimal model. The bold text represents the optimal 3-class model selected based on fit indices
and interpretability.

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, sample-size adjusted BIC; LMRT, Lo-Mendell-Rubin
adjusted likelihood ratio test; BLRT, Bootstrap Likelihood Ratio Test.
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Figure | Latent profile characteristics of health problem solving in patients with coronary heart disease.

Multinomial Logistic Regression Analysis

A multinomial logistic regression model was constructed using the three latent profiles as the dependent variable, with
the “Rational-Active Coping” profile serving as the reference group. Variables that were statistically significant in the
univariate and correlation analyses were incorporated as independent variables (assignments detailed in Table 5). Prior to
regression analysis, multicollinearity diagnostics confirmed that no severe multicollinearity existed among the indepen-
dent variables, with Variance Inflation Factor (VIF) values ranging from 1.085 to 2.795 (all below 5). The model
demonstrated an excellent overall fit (x2 = 500.414, P < 0.001, Nagelkerke R? = 0.840). As shown in Table 6, higher
perceived social support (OR = 0.897, 95% CI: 0.843—0.954) and greater self-efficacy (OR = 0.825, 95% CI: 0.767—
0.888) were significant protective factors negatively associated with classification into the Ambivalent-Passive
Adaptation profile. Conversely, lower disease knowledge (OR = 0.796), lower perceived social support (OR = (0.785),
and lower self-efficacy (OR = 0.681) were identified as independent factors positively associated with the Negative-
Impulsive Avoidance profile. In addition, a lower educational level (primary and junior high vs. college and above; OR =
0.031, P = 0.019) exhibited a significant inverse association in this adjusted model.

Discussion
Heterogeneity and the Suboptimal Level of Health Problem-Solving Ability in CHD

Patients

The findings of this study demonstrate that the mean HPSS score among CHD patients was 13.65 + 4.84, reflecting
a suboptimal level of health problem-solving ability. Since this study utilized the Chinese version of the 30-item HPSS
adapted by Wang et al,'” direct and methodologically homogeneous comparisons can be drawn with domestic popula-
tions managing other chronic conditions. Notably, our sample’s score is lower than that reported by Zhan et al,'® who
observed a median HPSS score of 16.53 among elderly hypertensive patients in China using the identical instrument.
Furthermore, our LPA revealed substantial population heterogeneity, identifying three distinct subgroups: “Rational-
Active Coping” (26.8%), “Ambivalent-Passive Adaptation” (52.2%), and “Negative-Impulsive Avoidance” (21.0%). This
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Table 3 Univariate Analysis of Characteristics Across the Three Latent Profiles

Items Profile | Profile 2 Profile 3 Statistic P
(n=102) (n=199) (n=80)
Gender, n (%) 5.725 0.057
Male 77 (75.5) 124 (62.3) 50 (62.5)
Female 25 (24.5) 75 (37.7) 30 (37.5)
Residence, n (%) 18.563 < 0.001
Rural 25 (24.5) 87 (43.7) 44 (55.0)
Urban 77 (75.5) 112 (56.3) 36 (45.0)
Educational level, n (%) 16.397 0.003
Primary and junior high 64 (62.7) 159 (79.9) 64 (80.0)
High school/ Secondary school 25 (24.5) 34 (17.1) 12 (15.0)
College and above 13 (12.7) 6 (3.0) 4 (5.0
Employment status, n (%) 28.865 < 0.001
Employed 48 (47.1) 44 (22.1) 12 (15.0)
Unemployed/ Retired 54 (52.9) 155 (77.9) 68 (85.0)
Marital status,n (%) 1.355 0.852
Unmarried 0 (0.0) I (0.5) 1(1.3)
Married 98 (%96.1) 190 (95.5) 76 (95.0)
Divorced or widowed 4 (3.9) 8 (4.0) 3(3.8)
Smoking status, n (%) 7.597 0.108
Never smoked 41 (40.2) 88 (44.2) 42 (52.5)
Current smoker 29 (28.4) 67 (33.7) 16 (20.0)
Former smoker 32 (31.4) 44 (22.1) 22 (27.5)
Drinking status, n (%) 13.436 0.009
Never drank 45 (44.1) 82 (41.2) 45 (56.3)
Current drinker 20 (19.6) 66 (33.2) 14 (17.5)
Former drinker 37 (36.3) 51 (25.6) 21 (26.3)
Income level (RMB/month), n (%) 26.269 < 0.001
< 5000 42 (41.2) 130 (65.3) 61 (76.3)
= 5000 60 (58.8) 69 (34.7) 19 (23.8)
History of PCI, n (%) 3.455 0.178
No 46 (45.1) 86 (43.2) 26 (32.5)
Yes 56 (54.9) 113 (56.8) 54 (67.5)
Family history of CHD, n (%) 1.157 0.561
No 79 (77.5) 146 (73.4) 63 (78.8)
Yes 23 (22.5) 53 (26.6) 17 (21.3)
Number of comorbidities, n (%) 57.619 < 0.001
None 25 (24.5) 9 (4.5) 4 (5.0
[ 36 (35.3) 60 (30.2) 13 (16.3)
2 21 (20.6) 72 (36.2) 21 (26.3)
>3 20 (19.6) 58 (29.1) 42 (52.5)
Age (years), Mean * SD 59.62 £ 13.05 | 64.75+9.63 | 69.74 £ 9.93 20.221 < 0.001
CADE-Q SV total score, Mean * SD 15.32 £ 3.33 13.07 £ 4.13 784 £4.10 84.748 < 0.001
PSSS total score, Mean = SD 69.88 + 8.43 53.34 £ 9.08 | 37.74 £ 9.65 287.107 < 0.001
CSES total score,Mean = SD 49.45 £7.88 | 33.05+7.52 19.79 £ 6.61 365.985 < 0.001

distribution indicates that the vast majority (73.2%) fell into suboptimal or maladaptive coping patterns. Clinically, these
derived profiles are not merely statistical artifacts; they closely reflect distinct subgroups frequently encountered in
cardiovascular wards—patients who either vacillate due to a disconnect between health awareness and behavioral

execution, or resort to impulsive evasion during acute cardiac events.
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Table 4 Correlations Between Health Problem-Solving Ability and Other Continuous Variables

Variables Total Rational / Positive/Forward | Avoidance | Impulsive/ Negative Negative
HPSS Effective Transfer Careless Transfer Motivation
Age —0.314% | —0.318** —0.286** 0.214% 0.276%* 0.292%* 0.319%*
Total CADE-Q SV 0.516% | 0.590** 0.57 1% —0.373** —0.473%* —0.390%* —0.406**
Medical condition 0.410% | 0.504** 0.497+* —0.27 1% —0.363%* —0.279%* —0.313%
Nutrition 0.463%F | 0.534%* 0.493%* —0.345%* —0.439%* —0.348** —0.350%*
Psychosocial risk 0.524* | 0.524** 0.530%* —0.413** —0.497+* —0.437%* —0.447+*
Risk factors 0.276% | 0.323%* 0.320%* —0.177%* —0.258%* —0.207** —0.21I**
Exercise 0.455%F | 0.557%* 0.521** —0.325%* —0.392%* —0.331%* —0.345%*
Total PSSS 0.794% | 0.778** 0.796%* —0.663** —0.763** —0.656** —0.659*+*
Family support 0.789% | 0.717** 0.725%* —0.701** —0.775%* —0.678** —0.694**
Friend support 0.734% | 0.764** 0.779** —0.580%* —0.692** —0.591** —0.581**
Significant others support | 0.736% | 0.737%* 0.765%* —0.603** —0.701** —0.595%* —0.597+*
Total CSES 0.874*F | 0.835% 0.810** —0.749** —0.80 1** —0.768** —0.792**
Symptom control 0.863** | 0.808%* 0.781** —0.757+* —0.797** —0.765%* —0.788**
Maintaining function 0.829** | 0.838%* 0.818** —0.664** —0.740%* —0.711** —0.735%*
Notes: ** P < 0.01.
Table 5 Assignments of Independent Variables
Independent variables Assignments
Gender Male = |, Female = 2
Residence Rural = |, Urban = 2
Educational level Primary and junior high = |, High school/ Secondary school = 2, College and above = 3
Employment status Employed = |, Unemployed/Retired = 2
Marital status Unmarried = |, Married = 2, Divorced or widowed = 3
Smoking status Never smoked = |, Current smoker = 2, Former smoker = 3
Drinking status Never drank = |, Current drinker = 2, Former drinker = 3
Monthly per capita family income (RMB) <5000 = 1, = 5000 = 2
History of PCI No = I, Yes = 2
Family history of CHD No =1, Yes =2
Number of comorbidities None=1,1=2,2=323=4
Age Entered as a continuous variable
Total CSES score Entered as a continuous variable
Total CADE-Q SV score Entered as a continuous variable
Total PSSS score Entered as a continuous variable
Table 6 Multinomial Logistic Regression Analysis of Associated Factors for the Latent Profiles
Comparisons Independent Variables B SE Wald P OR 95% CI for
OR
Profile 2 vs. Profile | (Ref.) Constant 13.187 | 2.678 | 24.25 < 0.001 - -
Total PSSS score —0.109 | 0.032 | 11.972 0.001 0.897 0.843 ~ 0.954
Total CSES score —0.192 | 0.038 | 26.173 < 0.001 0.825 0.767 ~ 0.888
Profile 3 vs. Profile | (Ref.) Constant 27.77 | 4204 | 43.636 < 0.001 - -
Total CADE-Q SV score —0.229 | 0.09 6.462 0.011 0.796 0.667 ~ 0.949
Total PSSS score —0.242 | 0.044 | 29.816 < 0.001 0.785 0.720 ~ 0.857
Total CSES score —0.384 | 0.053 | 52.353 < 0.001 0.681 0.614 ~ 0.756
Educational level: Primary and junior high | —3.485 1.49 5.472 0.019 0.031 0.002 ~ 0.568
(vs. College and above)
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This pronounced deficit and heterogeneity in problem-solving capacity within the CHD population, even when
compared to general cardiovascular conditions like hypertension, may be primarily attributed to the distinct clinical
trajectory of coronary events. While hypertension management largely relies on routine, predictable, and often asympto-
matic daily self-care tasks (such as blood pressure monitoring and scheduled medication adherence), CHD frequently
involves episodic, acute, and potentially life-threatening symptom fluctuations.! Rational problem-solving in the context
of CHD demands that patients rapidly appraise complex and ambiguous warning signs—such as differentiating atypical
chest pain—and make immediate, time-sensitive medical decisions. This unpredictable nature imposes a severe cognitive
and informational load that can easily overwhelm patients’ existing health literacy, leading to a higher inclination toward
ambivalent-passive hesitation or impulsive evasion during acute cardiac events. This interpretation is broadly consistent
with real-world outcomes documented in large-scale international registries, such as EUROASPIRE V and
INTERASPIRE,** where a substantial proportion of CHD patients fail to achieve secondary prevention targets or
maintain long-term lifestyle modifications, although direct numerical comparisons are limited by differences in measure-
ment instruments.

Consistent with previous findings across various chronic conditions (eg., Zhan et al'® in hypertension and Ji et al® in
diabetes populations), our findings suggest that self-efficacy and social support were independently associated with
profile membership. Consequently, this unobserved heterogeneity suggests that conventional transitional care could be
further enhanced by incorporating targeted strategies tailored to specific cognitive and coping profiles.

Mechanism Analysis Based on the Chronic lliness Problem-Solving Model

The present findings are broadly consistent with Hill-Briggs’ problem-solving model of chronic illness self-
management.'® In the long-term management of CHD, the strategies adopted by patients may be associated with both
internal individual factors and external environmental resources.

Internal Drivers: Disease Knowledge and Self-Efficacy

Disease knowledge and educational attainment provide the informational foundation for rational decision-making. While
univariate analysis indicated that a lower educational level was associated with a higher risk of avoidant coping, its
independent effect inverted in the multivariate model after adjusting for cognitive factors (OR = 0.031, P = 0.019). This
statistical shift may suggest that the relationship between educational attainment and health problem-solving ability could
be partly explained through more proximal cognitive resources, such as disease knowledge and self-efficacy. However,
given the cross-sectional nature of the study, this interpretation should be considered exploratory, and mediation
pathways require further validation. Given the relatively small number of participants with higher educational attainment
across profiles, this finding should also be interpreted cautiously and further validated in larger multicenter studies.These
findings may imply that strengthening modifiable cognitive resources, such as disease knowledge and self-efficacy, could
potentially mitigate educational disparities in health problem-solving. However, this possibility requires confirmation in
future longitudinal or intervention studies. This is primarily because a deficit in health literacy impedes the accurate
interpretation of cardiovascular warning signs. Lacking essential medical literacy (eg., angina triggers, emergency
medication protocols), these patients struggle to evaluate sudden symptom onset effectively, frequently resorting to
impulsive actions or avoidant procrastination. Previous research indicates that acute cardiac symptom onset coupled with
low health literacy can easily induce psychological distress, which significantly amplifies non-rational coping
mechanisms.?> Notably, the strong correlations observed between HPSS, cardiac self-efficacy (r = 0.874), and perceived
social support (r = 0.794) may reflect close interrelationships among psychosocial resources and health problem-solving
behavior in CHD patients. Consistent with Hill-Briggs’ theoretical framework, self-efficacy may function as an internal
cognitive resource, whereas social support may serve as an external contextual facilitator jointly associated with adaptive
problem-solving.

External Buffer: Perceived Social Support
The theoretical model posits that an external social support system can significantly optimize problem-solving pathways.
Our findings confirmed that lower perceived social support increases the risk of patients adopting ambivalent-passive or
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negative-impulsive strategies. CHD is characterized by a prolonged disease course accompanied by the constant risk of
acute cardiovascular events, imposing a psychological burden on patients during home-based management. Emotional
resonance and daily care from spouses and children, coupled with professional informational support from healthcare
providers and peers, serve as a vital psychological buffer.?®*” This external support network not only alleviates the
cognitive load associated with disease management but also provides timely psychological counseling and behavioral
supervision during setbacks, effectively mitigating negative behaviors such as avoidance.

Implications for Tailored Transitional Care Interventions
Based on these findings, healthcare professionals may consider implementing differentiated, precision intervention
strategies tailored to the latent profile characteristics of CHD patients:

(1) For “Negative-Impulsive Avoidance” patients: Interventions could prioritize foundational cognition building and
family support reinforcement. Given their limited health literacy and susceptibility to negative emotions, traditional one-
way health education is often ineffective. Healthcare providers are encouraged to utilize the “Teach-back” method
combined with intuitive visual materials to ensure mastery of core emergency skills and critical medication protocols.?®
Concurrently, a family-inclusive intervention model is highly recommended. Encouraging core family members (eg.,
spouses) to actively participate in the co-management process can compensate for the patient’s intrinsic problem-solving
deficits through robust external supervision.*’

(2) For “Ambivalent-Passive Adaptation” patients: Care might focus on stimulating internal self-efficacy and
facilitating the translation of knowledge into action. Although these patients possess basic disease awareness, they
lack execution capability. Incorporating motivational interviewing techniques can assist patients in identifying and
overcoming underlying psychological barriers to non-adherence.*® Furthermore, leveraging a peer support model—
where successfully rehabilitated patients share their experiences—can utilize the role-model effect to boost self-
efficacy.’’ Nurses can collaborate with these patients to set feasible, phased health goals, guiding them progressively
toward a rational and active problem-solving paradigm. Regarding feasibility, resource-prohibitive full-scale motivational
interviewing can be streamlined by integrating condensed motivational prompts into routine health education and
discharge counseling, and leveraging established hospital-mediated digital peer groups (eg., WeChat) to provide scalable,
low-cost behavioral reinforcement.

Limitations

This study has several limitations that warrant consideration. First, the cross-sectional design precludes establishing
temporal ordering or causal inferences, and cannot fully capture the underlying motivations behind patients’ behavioral
choices; thus, future research should integrate qualitative methodologies (eg., in-depth interviews) to explore their
authentic experiences. Second, single-center convenience sampling limits generalizability and introduces selection
bias, failing to fully represent patients from other geographic regions or primary care settings. Third, data were collected
entirely via self-reported scales, which are highly susceptible to recall bias, social desirability bias, and common method
variance. Fourth, we lacked quantitative adjustments for the clinical severity of CHD (eg., comorbidity indexes) and
direct psychological evaluations, which restricts our mechanistic depth. Furthermore, our variable selection strategy
combined with the relatively small sample sizes in certain profiles introduces a risk of potential overfitting. Finally, the
profiles derived via LPA represent statistical approximations of unobserved heterogeneity, which requires further
validation through robust longitudinal studies.

Conclusion

This study highlights significant population heterogeneity in the health problem-solving ability of CHD patients,
identifying three latent profiles: Rational-Active Coping, Ambivalent-Passive Adaptation, and Negative-Impulsive
Avoidance. Diminished self-efficacy, insufficient perceived social support, and a lack of disease knowledge reserves
are critical factors significantly associated with patients’ inclination toward passive or negative coping mechanisms.
Guided by the chronic illness problem-solving model, these profiles offer a practical screening tool to optimize limited
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transitional care resources through targeted interventions tailored to distinct coping subgroups, which may ultimately
contribute to reducing post-discharge readmission risks and improving long-term disease management.
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