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Objective: This study aims to identify latent classes of proactive health behavior and to explore the predictive factors associated with 
various clusters of proactive health behavior among patients with atrial fibrillation-related ischemic stroke.
Methods: A multi-center cross-sectional study was conducted, recruiting a total of 1,250 participants through cluster random 
sampling from January 2023 to May 2024. Latent class analysis was performed to identify classes of proactive health behavior within 
the sample of atrial fibrillation-related ischemic stroke patients. Additionally, multinomial regression analyses were utilized to 
investigate the predictive factors associated with the different latent classes identified. This study adhered to the STROBE checklist.
Results: Out of the 1,250 participants, 1,196 (91.6%) completed the survey, including 809 males and 387 females, with 71% of them 
reporting moderate or lower levels of proactive health behavior. The findings revealed three latent classes: (1) low proactive health 
behavior with health responsibility deficiency (n=426, 35.6%); (2) moderate proactive health behavior with stress and coping disorder 
(n=464, 38.7%); and (3) high proactive health behavior with light physical activity (n=306, 25.5%). Factors correlated with the latent 
classes of proactive health behavior were identified. Protective factors included a high level of stroke knowledge, strong awareness of 
health beliefs, and better environmental and social support (all p < 0.05). Conversely, risk factors for the latent classes of proactive 
health behavior included low education, being unmarried, lack of thrombolysis, and low household income (all p < 0.05).
Conclusion: This study successfully identified three different latent classes of proactive health behaviors and their related predictors 
in Chinese atrial fibrillation-related ischemic stroke patients. These findings provide theoretical guidance and practical insights for the 
development of targeted intervention programs aimed at improving proactive health behaviors in patients with atrial fibrillation-related 
ischemic stroke patients.
Keywords: atrial fibrillation, ischemic stroke, proactive health behavior, multi-center study, latent class analysis

Introduction
Stroke poses a significant threat to public health worldwide due to its high incidence, recurrence, disability rates, 
mortality and overall burden.1 The Global Burden of Disease 2019 Stroke Collaborators2 reported 12.2 million new 
strokes, 101 million prevalent strokes, and 143 million disability-adjusted life years (DALYs) attributed to stroke 
globally in 2019. Alarmingly, approximately 2 out of every 5 individuals in China will experience a stroke in their 
lifetime.3 Stroke is categorized into hemorrhagic and ischemic types, with about 87% classified as ischemic stroke.4 
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Approximately 75% of ischemic stroke survivors face various degrees of disability, which may include limb movement 
disorders, sensory disorders, aphasia, loss of balance, cognitive impairments, mood disorders, and dysphagia.5

Previous cohort studies have shown that about 20% to 30% of ischemic stroke patients are diagnosed with atrial 
fibrillation before, during, or after the initial attack.6,7 Atrial fibrillation is the most common cardiac arrhythmia and 
a significant risk factor for stroke.8,9 Currently, more than 10 million people in China are estimated to have atrial 
fibrillation.10 Furthermore, it is projected that atrial fibrillation will affect 17.9 million individuals in Europe by 2060 and 
between 6 and 12 million people in the United States by 2050.10,11 Atrial fibrillation has been termed a “pandemic” of the 
21st century.12 Compared to individuals without atrial fibrillation population, those with this condition are nearly 5 times 
more likely to experience stroke events.13 Additionally, strokes caused by atrial fibrillation exhibit higher incidence, 
disability and mortality rates.4,14

The World Health Organization15 reported that approximately 60% of factors affecting health and quality of life are 
dependent on health behavior. Excitingly, improvements in proactive health behavior have been identified as one of the 
most cost-effective and applicable non-drug intervention to reduce the prevalence of cardiovascular and cerebrovascular 
diseases worldwide.16,17 Proactive health behavior refers to individuals taking personal responsibility for their health and 
actively engaging in health management.18 This original concept, first proposed by Chinese scholars, emphasizes that 
individuals are primarily responsible for their health and should actively participate in health management.16 However, 
research on proactive health behavior remains limited, and little is known about the clusters of such behaviors. 
Identifying these clusters is essential for targeted interventions.

The COM-B model (Capability, Opportunity, Motivation and Behavior) has been established as a core framework for 
understanding health behavior change.19 Developed by Michie and colleagues,20,21 this theoretical model suggests that 
health behavior change can only be achieved when an individual possesses the necessary capability, opportunity, and 
motivation. The dynamic interaction between these elements significantly influences individual health behavior.22 

Exploring predictive variables associated with the latent classes of proactive health behavior from the COM-B 
perspective is crucial for developing of a precision intervention program. This approach will provide a comprehensive 
understanding of the factors influencing proactive health behavior and facilitate the creation of more effective interven
tion strategies.

Therefore, this study aims to verify the following hypotheses: (1) distinct latent classes of proactive health behavior 
exist among atrial fibrillation-related ischemic stroke patients; and (2) The latent classes are influenced by multiple 
variables. The primary objective of this study is to identify latent classes of proactive health behavior and explore their 
predictors. The findings of this research can provide a theoretical foundation for designing proactive health behavior 
training program tailored to different clusters, as well as inform active health management strategies aimed at improving 
the quality of life for individuals who have experienced ischemic strokes.

Methods
Participants and Procedure
Patients meeting the following criteria were included in this study: (1) diagnosed with ischemic stroke by a neurologist; 
(2) Age≥18 years; (3) no communication barriers; and (4) diagnosed by a neurologist with no cognitive impairment. 
Patients were excluded if they: (1) participated in other studies; or (2) had severe organ dysfunction that rendered them 
unsuitable for the survey.

Multivariable study guidelines recommend a sample size at least 20 times of the total number of variables.23 Given 
that this study includes 43 independent variables and accounting 20% of invalid questionnaires, the calculated sample 
size should be at least 1075 participants. Consequently, a total of 1250 participants were recruited from five tertiary grade 
A hospitals in Henan Province, China. Ultimately, 1196 atrial fibrillation-related ischemic stroke patients completed the 
survey, yielding an effective response of 95.7%.

It is important to emphasize that this study strictly adhered to the STROBE (Strengthening the Reporting of 
Observational Studies in Epidemiology) statement checklist. This checklist is designed to enhance the transparency 
and reporting quality of observational studies, ensuring the integrity and reliability of research findings.
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Ethical Considerations
This study was approved by the Ethics Committee of the First Affiliated Hospital of Zhengzhou University (Approval 
Number:2022-KY-1168-001). Each participant ensured their voluntarily participates after fully understanding the 
research content, potential risks, benefits, and data confidentiality. Written informed consent was obtained prior to the 
study. The implementation of this study is in line with the principles of the Helsinki Declaration.

Data Collection
From January 2023 to May 2024, a cluster random sampling was conducted across five tertiary A hospitals in Henan 
Province. The 18 cities of Henan Province were divided into five regions: eastern, southern, western, northern, and 
central. Tertiary A hospital in each region were then numbered, and one hospital from each regions was selected using an 
online random number generator (https://www.random-online.com/) for this survey. A total of 250 atrial fibrillation- 
related ischemic stroke patients were surveyed at each hospital, resulting in 1250 cases collected.

This study was conducted through face-to-face surveys. The head of the research team established a WeChat group to 
facilitate communication with the investigators from the neurology departments of the selected hospitals. Investigators 
received training through Tencent Meetings and face-to-face lectures. Before the survey commenced, each investigator 
fully explained the purpose and significance of the survey and conducted one-on-one surveys after obtaining informed 
consent from the participants. In cases of illiteracy or visual impairment, the investigator read each question aloud to the 
participant verbatim and filled in the answers selected by the participants. Questionnaires were collected and verified on- 
site to ensure the integrity and authenticity of the data.

Measurements
The sociodemographic survey was developed by the research team and included various factors such as age, gender, 
education level, monthly income, body mass index (BMI), employment status, place of residence, living conditions, type 
of medical insurance, marital status, number of children, smoking history, and alcohol consumption history. Additionally, 
disease-related information was obtained from electronic medical records, including family history of stroke, duration of 
first stroke, number of stroke attacks, TOAST classification, thrombolysis status, and the Charlson’s comorbidity index 
(CCI). The National Institutes of Health Stroke Scale (NIHSS) was also utilized to assess the neurological function of 
stroke patients.

The COM-B model was specifically operationalized using the following instruments: the Stroke Prevention 
Knowledge Questionnaire (Capability), the World Health Organization’s Quality of Life Questionnaire-Brief Version 
(Environment subscale, Opportunity), the Social Support Rating Scale (Opportunity), The Champion Health Belief 
Model Scale (Motivation) and the Health Promoting Lifestyle Profile II (Behavior).

Stroke Prevention Knowledge Questionnaire (SPKQ): This scale was developed by Wan et al24 and consist of eight 
dimensions: risk factors of stroke, symptoms of stroke, management of stroke, daily life, exercise, diet, medication 
adherence and blood pressure monitoring. The questionnaire includes a total of 36 items, with each item scored as 1 point 
for “know”, and 0 point “don’t know”, resulting in a total score ranging from 0 to 36 points. A higher score indicates 
greater recognition of stroke knowledge by the patient. The content validity index was 0.89, and the Cronbach’s alpha 
was 0.904, indicating good reliability and validity.25

Social Support Rating Scale (SSRS): Developed by Chinese scholars, this scale was designed to assess the level of 
social support.26 It consists of 10 items and evaluates three factors: objective support, subjective support, and the 
utilization of social support. Scores are categorized into three levels: low (12–22), medium (23–44), and high (45–66) 
levels of social support.26 The Cronbach’s alpha for this scale was 0.756, indicating acceptable reliability.

WHO’s Quality of Life Questionnaire-Brief Version-Environment subscale (WHOQOL-BREF- Environment sub
scale): This 8-item scale measure patient’s experiences and perceptions of their living environment over the past month.27 

A 5-point Likert scoring method is used, with total scores ranging from 8 to 40 points. A higher score indicates greater 
satisfaction with the surrounding environment. This scale has demonstrated good reliability and validity in multiple 
studies, with a Cronbach’s alpha of 0.868.
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Short Form Health Belief Model Scale (SF-HBMS): was developed by Wan Lihong et al.28 It consisted of six 
dimensions: disease susceptibility, disease severity, self-efficacy, health motivation, perceived health behavior disorders, 
and perceived health behavior benefits, with a total of 20 items. This scale adopted the Likert 5-point scoring method, 
with 1 point for “strongly disagree” and 5 points for “strongly agree”. The perceived health behavior disorder dimension 
was scored in reverse, with a total score ranging from 20 to 100 points. The higher score indicated the higher the patient’s 
level of health belief.19 The Cronbach’s a of SF-HBMS was 0.850, indicating good reliability and validity.

Health Promoting Lifestyle Profile II (HPLP II): Originally developed by Walker in 198728 and subsequently refined 
by Chinese researcher Zhang et al29 this scale comprises six dimensions: nutrition, exercise, health responsibility, stress 
coping, interpersonal relationships, and self-actualization, totaling 52 items. It utilized a 4-point Likert rating method, 
with options scored as follows: “never” (1 point), “occasionally” (2 points), “frequently” (3 points), and “always” (4 
points). The total score ranges from 52 to 208 points, with higher scores indicating a greater level of health behavior. This 
scale has demonstrated good reliability and validity, with a Cronbach’s alpha of 0.959.

Statistical Analysis
All data was entered using the Excel 2021 software. Mplus 8.3 was employed to identify 1 to 5 latent classes from 52 
items related to health promotion behavior in stroke patients. The evaluation indicators for model fitting included Log 
Likelihood (LL), Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and Adjusted BIC (aBIC). 
Smaller values for these indicators indicate better model fit. The entropy range was from 0 to 1, with values closer to 1 
reflecting more accurate classification. To compare models, the Lo-Mendel-Rubin likelihood ratio (LMR) and Bootstrap 
likelihood ratio test (BLRT) were utilized; a p-value of less than 0.05 indicated that k classes were superior to k-1 classes 
(Guo et al, 2024). Descriptive analysis and multiple logistic regression were conducted using SPSS 27.0 software. 
Continuous data conforming to a normal distribution were represented by mean and standard deviation, with categorical 
data were expressed as frequency and percentage (%). Multiple logistic regression analysis was used to explore the 
predictive factors of different latent classes of health promotion behavior in stroke patients. A p-value of less than 0.05 
was considered statistically significant.

Results
Descriptive Characteristics
The age of the 1196 atrial fibrillation-related ischemic stroke patients in this study ranged from 23 to 91 years, with 
a mean age of 61.87 years (SD=11.84). The mean body mass index (BMI) was 24.37 (SD=5.06). The mean scores for the 
Stroke Prevention Knowledge Questionnaire (SPKQ), Social Support Rating Scale (SSRS), WHO Quality of Life 
Questionnaire-Brief Version (WHOQOL-BREF) Environment subscale, and Short Form Health Belief Model Scale (SF- 
HBMS) were 22.89 (SD=7.83), 39.71 (SD=6.88), 28.11 (SD=4.74), and 75.15 (SD=10.67), respectively. Notably, the 
mean score for the Health Promoting Lifestyle Profile II (HPLP II) was 129.03 (SD=26.00), indicating that approxi
mately 70% of the patients exhibited a moderate or lower level of proactive health behavior. Additional characteristics of 
the participants are presented in Table 1.

Latent Class Analysis of Proactive Health Behavior
This study began with one latent class and progressively increased the number of classes in the model, ultimately fitting 
a total of five latent classes. The results indicated that as the number of latent classes increased, the values of the Akaike 
Information Criterion (AIC), Bayesian Information Criterion (BIC), and Adjusted BIC (aBIC) consistently decreased. 
However, the range of change in each fitting index diminished after the three-class model, suggesting that the degree of 
optimization gained from adding more classes was minimal. When retaining three classes, the Entropy value was optimal 
(Entropy = 0.967), and both the LMR and BLRT achieved statistical significance (P < 0.05). Based on these various 
indicators, three classes were ultimately determined, as shown in Table 2.

According to the characteristics of the latent classes and clinical experience, three latent classes were named as 
follows: Latent Class 1, which exhibited a low overall score in proactive health behavior-especially in health 
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Table 1 Characteristics of the Sample (N = 1,196)

Variables n (%) Variables n (%)

Gender Smoking
Male 809(67.6) Non smoker 679(56.8)

Female 387(32.4) Current smoker 373(31.2)

Education Former smoker 144(12.0)
Elementary school or below 370(30.9) Family history of stroke
Junior school 422(35.3) No 964(80.6)

High school 265(22.2) Yes 232(19.4)
Undergraduate and above 139(11.6) Employment status
Monthly household income (RMB) Unemployed 609(50.9)
<3000 574(48.0) Employed 320(26.8)

3000-5000 450(37.6) Retired 267(22.3)

>5000 172(14.4) Duration since first stroke
Spouse ≤ 3 months 803(67.1)

Have 1051(87.9) ≤ 1 year 165(13.8)

No 145(12.1) ≤ 3 years 93(7.8)
Residence >3 years 135(11.3)

Rural 663(55.4) mRS
Urban 533(44.6) ≤2 994(83.1)
Residential status >2 202(16.9)

Lives alone 74(6.2) CCI
Lives with spouse only 461(38.5) ≤2 874(73.1)
Lives with children 114(9.5) >2 322(26.9)

Lives with spouse and children 547(45.7) Thrombolysis
Health insurance type Yes 232(19.4)
Urban resident /Employee basic health insurance 653(54.6) No 964(80.6)

Rural resident basic health insurance 445(37.2) TOAST
Self-paying 68(5.7) Large-artery atherosclerosis 600(50.2)
Other 30(2.5) Cardioembolism 96(8.0)

Number of children Small-artery occlusion 312(26.1)

0 22(1.8) Other/unknown 188(15.7)
1 240(20.1) Occurrence of stroke attack
2 505(42.2) First time 733(61.3)

≥3 429(35.9) Second time 340(28.4)
Drinking ≥3 time 123(10.3)

Non drinker 761(63.6) NIHSS
Current drinker 328(27.4) ≤4 935(78.2)
Former drinker 107(8.9) >4 261(21.8)

Abbreviations: mRs, Modified Rankin Scale; CCI, Charlson Comorbidity Index; TOAST, Trial of ORG 10172 in Acute Stroke 
Treatment; NIHSS, National Institutes of Health Stroke Scale.

Table 2 Fit Indices of LCPA for Proactive Health Behaviours Clusters

Classes LL AIC BIC aBIC Entropy p-value Mixing Ratio

LMR BLRT

1 −76,390.531 153,093.061 153,886.593 153,391.077 - - - -

2 −69,338.191 139,302.383 140,894.532 139,900.324 0.961 <0.001 <0.001 37.5/62.5
3 −66,388.364 133,716.729 136,107.496 134,614.596 0.967 <0.001 <0.001 35.6/25.5/38.7

4 −64,909.076 131,072.152 134,261.537 132,269.944 0.964 0.7614 0.7614 24.1/15.0/32.0/28.9

5 −63,742.062 129,052.124 133,040.126 130,549.842 0.967 0.2600 0.2604 21.6/19.4/16.3/12.5/30.2

Abbreviations: LL, the Log-Likelihood; AIC, the Akaike Information Criterion; BIC, the Bayesian Information Criterion; aBIC, the Sample-Size Adjusted 
BIC; LMR, the Lo-Mendell-Rubin Adjusted Likelihood Ratio Test; BLRT, Bootstrapped Likelihood Ratio Test.
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responsibility-was labeled the Low Proactive Health Behavior with Health Responsibility Deficiency (n = 426, 35.6%). 
Latent Class 2 demonstrated a moderate level of proactive health behavior, although it scored lowest in stress manage
ment and interpersonal communication; thus, it was designated the Moderate Proactive Health Behavior with Stress and 
Coping Disorder (n = 464, 38.7%). Lastly, Latent Class 3 showed the highest score in proactive health behavior but had 
a lower score in physical activity, earning the name High Proactive Health Behavior with Light Physical Activity (n = 
306, 25.5%). Refer to Figure 1 for a visual representation.

The Predictive Factors of the Three Latent Classes of Proactive Health Behavior
The three latent classes of proactive health behavior were treated as dependent variables in this analysis. The independent 
variables included age, gender, marital status, education, monthly income, place of residence, residential status, type of 
health insurance, number of children, smoking history, alcohol consumption history, family history of stroke, employ
ment status, time since the first stroke, thrombolysis status, TOAST classification, frequency of stroke attacks, Modified 
Rankin Scale (mRS) scores, National Institutes of Health Stroke Scale (NIHSS) scores, Charlson Comorbidity Index 
(CCI), and the scores from four scales: Stroke Prevention Knowledge Questionnaire (SPKQ), Social Support Rating 
Scale (SSRS), WHO Quality of Life Questionnaire-Brief Version-Environment subscale (WHOQOL-BREF), and the 
Short Form Health Belief Model Scale (SF-HBMS), all framed within the COM-B theory. Multivariate logistic 
regression analysis was conducted, revealing that education level, marital status, thrombolysis treatment, SPKQ, 
SSRS, WHOQOL-BREF-Environment subscale, and SF-HBMS scores were significant predictors of the latent classes 
of proactive health behavior. Detailed results can be found in Table 3.

Figure 1 Conditional probability of three different latent classes of proactive health behavior.
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Discussion
To the best of our knowledge, this is the first study based on a multi-center sample of atrial fibrillation-related ischemic 
stroke patients using latent classes to determine different proactive health behavior clusters and their predictive factors. 
Latent class analysis was proved to a promising statistical method with an individual-centered perspective, and it can 
intuitively show the heterogeneity existing in the group and analyze the independent characteristics of each latent class. 
The predictive factor analysis of this study was based on the COM-B model, which believed that the formation of 
individual behavior required the joint driving effect of three factors: capability, opportunity and motivation. Capability 
and opportunity can not only directly promote the generation of behavior, but also indirectly affect health behavior 
through motivation. The three interact to maximize the formation of individual health behavior. The results of this study 
provide insights to health managers identify different latent classes of proactive health behaviors in atrial fibrillation- 
related stroke patients at an early stage. This finding can provide more targeted and tailored interventions for proactive 
health behavior of this population. Overall, this study provided valuable help and guidance for future research, nursing 
clinical practice and management in the field of stroke care.

This study is the first to employ a multi-center sample of atrial fibrillation-related ischemic stroke patients to identify 
different clusters of proactive health behavior and their predictive factors using latent class analysis. This method has 
demonstrated promise as a statistical approach that adopts an individual-centered perspective, effectively illustrating the 
heterogeneity within the group and analyzing the distinct characteristics of each latent class. The predictive factor 
analysis conducted in this study is grounded in the COM-B model, which posits that the development of individual 
behavior requires the combined influence of three factors: capability, opportunity, and motivation. Capability and 

Table 3 Prediction of Three Latent Classes of Proactive Health Behavior

Models Predictors B(SE) Wald(χ2) p OR (95% CI)

Class1 
Versus Class3

Education
Elementary school or below 1.219(0.445) 7.489 0.006 3.383(1.413, 8.098)

Junior school 0.859(0.410) 4.379 0.036 2.361(1.056, 5.277)

High school 0.586(0.417) 1.977 0.160 1.796(0.794, 4.064)
Spouse
No 1.163(0.514) 5.116 0.024 3.200(1.168, 8.768)

Thrombolysis
No 1.103(0.263) 17.632 <0.001 3.014(1.801, 5.045)

SPKQ −0.166(0.017) 94.037 <0.001 0.847(0.819, 0.876)
SF-HBMS −0.068(0.012) 35.124 <0.001 0.934(0.913, 0.955)

SSRS −0.063(0.019) 11.397 <0.001 0.939(0.905, 0.974)

WHOQOL-BREF −0.175(0.027) 41.546 <0.001 0.840(0.796, 0.886)
Class2 versus Class3 Education

Elementary school or below 0.893(0.350) 6.521 0.011 2.442(1.231, 4.848)

Junior school 0.928(0.311) 8.908 0.003 2.529(1.375, 4.650)
High school 0.677(0.315) 4.613 0.032 1.968(1.061, 3.649)

Monthly household income (RMB)
<3000 0.729(0.291) 6.291 0.012 2.074(1.173, 3.667)
3000-5000 0.318(0.272) 1.366 0.243 1.374(0.806, 2.342)

Thrombolysis
No 1.600(0.227) 49.871 <0.001 4.955(3.178, 7.726)
SPKQ −0.050(0.015) 10.767 0.001 0.951(0.924, 0.980)

SF-HBMS −0.048(0.010) 21.975 <0.001 0.953(0.934, 0.972)

SSRS −0.077(0.023) 11.202 <0.001 0.926(0.886, 0.969)

Note: Class 3 (High proactive health behavior with light physical activity) served as the reference group, while Class 1 represented the Low proactive 
health behavior with health responsibility deficiency, and Class 2 represented the Moderate proactive health behavior with stress and coping disorder. 
“Undergraduate and above” is served as the reference in “Education”, “Have” is served as the reference in “Spouse”, “>5000” is served as the 
reference in “Monthly income”, “Yes” is served as the reference in “Thrombolysis”. 
Abbreviations: SPKQ, Stroke Prevention Knowledge Questionnaire; SF-HBMS, Short Form Health Belief Model Scale; SSRS, Social Support Rating 
Scale; WHOQOL-BREF, WHO’ s Quality of Life Questionnaire-Brief Version.
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opportunity not only directly foster the emergence of behavior but also indirectly influence health behavior through 
motivation. These three factors interact to enhance the formation of individual health behavior. The findings of this study 
can assist nursing managers in identifying various latent classes of proactive health behaviors among atrial fibrillation- 
related stroke patients at an early stage. This insight enables the provision of more targeted and tailored interventions for 
proactive health behaviors within this population. Overall, this study offers valuable insights and guidance for future 
nursing research, clinical practice, and management in the field of stroke care.

Key findings from the study identifies three distinct classes of proactive health behavior among stroke patients: Class 1, 
characterized by low proactive health behavior and health responsibility deficiency; Class 2, marked by moderate proactive 
health behavior with stress and coping disorders; and Class 3, featuring high proactive health behavior with light physical activity. 
Notably, Class 1 and Class 2 make up a significant proportion (74.3%), aligning with the findings of Lina Guo.25 The overall level 
of proactive health behavior among stroke patients is relatively low. Class1, representing 35.6%, shows the lowest score in the 
dimension of health responsibility. Health behavior is often positively correlated with health responsibility.30 Future research 
should focus on diverse health education strategies, enhancing patients’ sense of health responsibility, and promoting proactive 
health behavior changes. Class 2, which constitutes 38.7%, aligns with findings from previous study.25 Individuals, families, and 
society must extend psychological support and care, helping to strengthen stress management and regulate interpersonal 
relationships. Class 3, comprising 25.5%, demonstrates high levels of proactive health behavior but lacks sufficient physical 
activity. Research indicates a positive correlation between physical activity and disease management.31 Therefore, healthcare 
providers should offer personalized guidance based on each patient’s condition, considering factors such as exercise type, 
intensity, frequency, and duration. Additionally, patients’ needs should be dynamically monitored to improve their physical 
activity levels. In conclusion, the proactive health behaviors of stroke patients need significant improvement. Medical profes
sionals should evaluate these distinct characteristics to better manage and enhance proactive health behaviors.

Class 1, characterized by the poorest proactive health behavior and the lowest health responsibility scores, may be affected 
by the recurrent and prolonged nature of stroke, which can diminish health responsibility and self-efficacy. Patients in this 
group often have limited education, knowledge, and skills, further reducing their health responsibility and self-efficacy. 
However, family and social support can play a critical role in improving these patients’ health responsibility and aiding in their 
recovery.32 Therefore, healthcare providers should prioritize education and awareness on health responsibility, leveraging the 
patients’ social support networks. Additionally, researchers could design intervention plans based on the COM-B model19 to 
address these needs more effectively. Class 2 exhibits moderate proactive health behavior, with patients possessing some 
health knowledge and beliefs, but scoring high in the stress-coping dimension. Economic status often influences their health 
behavior choices. Additionally, social support can enhance patients’ coping abilities, encouraging them to adopt healthier 
behaviors. According to stress and coping theory, individuals with greater adaptability to stress tend to have a stronger sense of 
control and are more likely to use problem-solving strategies. In contrast, those with lower adaptability often feel less in 
control and may resort to coping strategies that focus on emotional regulation.33 The former group tries to modify their 
relationship with the environment by actively seeking external resources and promoting healthy behavior through increased 
social support. In contrast, the latter group focuses on reducing stress perception and is more likely to engage in unhealthy 
behaviors such as overeating, smoking, and alcohol abuse to cope. Consequently, researchers often use stress management 
strategies like mindfulness, meditation, and cognitive-behavioral therapy to improve patients’ coping and adaptability. Class 
3 has the highest proactive health behavior score, but there are notable deficiencies in physical activity. Factors such as limb 
dysfunction, weakness, and fear of falling can reduce activity levels among stroke patients. Evidence suggests that physical 
activity has positive physical and psychosocial effects.34 Regular physical activity has been shown to improve many stroke- 
related risk factors, including hypertension, obesity, excessive alcohol consumption, and smoking. Therefore, healthcare 
providers should encourage patients to adjust their lifestyle based on their specific circumstances, and consider interventions 
using wearable devices and smartphone applications to help increase their physical activity levels.35

Limitations
This study has several limitations that warrant discussion. First, although it is a multi-center study, the participants were 
recruited from five hospitals in five cities within Henan Province. This geographic limitation may restrict the generalizability 
of the findings to a national level. A more diverse and nationally representative sample would enhance the external validity of 
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the results and provide more comprehensive insights for future research. Second, the study employed a cross-sectional survey 
design, which constrains the ability to establish causal relationships and assess longitudinal changes in proactive health 
behaviors. Future research should consider a longitudinal design to investigate the dynamic interplay between capability, 
opportunity, motivation, and proactive health behavior, thereby providing a more robust foundation for developing targeted 
interventions. Finally, there is currently no specific scale designed to measure the proactive health behavior of stroke patients. 
The scale utilized in this study was selected by researchers based on literature review and previous practical experience. Future 
research could benefit from the development of a dedicated scale for evaluating proactive health behaviors in stroke patients, 
grounded in the COM-B model, to assess these behaviors in a more scientific, holistic, and objective manner. Despite these 
limitations, this study offers valuable insights into the latent classes of proactive health behaviors in atrial fibrillation-related 
stroke patients. Addressing these limitations in future research can deepen our understanding of proactive health behaviors 
within this population and inform the development of targeted interventions.

Conclusion
Despite the aforementioned limitations, the results of this study successfully verified the research hypothesis and identified 
three distinct latent classes of proactive health behaviors among patients with atrial fibrillation-related ischemic stroke. 
These findings hold significant implications for healthcare professionals, as they enable the early identification of specific 
subgroups of patients who are more likely to exhibit poor proactive health behaviors. This insight provides a novel 
perspective for the development of targeted interventions aimed at enhancing proactive health behaviors within these 
subgroups. Additionally, this study contributes to the promotion of standardized and systematic management of proactive 
health behaviors in patients with atrial fibrillation-related ischemic stroke, offering valuable practical insights and 
experiences for healthcare professionals. In conclusion, despite the limitations, this study provides important findings 
that can inform further research and interventions aimed at improving proactive health behaviors in this patient population.
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