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Objective: To explore the mediating effects of social support and coping style on health literacy and symptom burden in patients with chronic heart failure.



Methods: A total of 200 patients with chronic heart failure in Grade 3A Hospitals in Jiangsu province of China were investigated by using General Data Questionnaire, Memorial Symptom Assessment Scale for Heart Failure, Chinese Version of Heart Failure Specific Health Literacy Scale, Perceived Social Support Scale, and Medical Coping Modes Questionnaire.



Results: Symptom burden score of patients with chronic heart failure was (0.73 ± 0.45), health literacy score was (29.38 ± 9.76), social support score was (59.15 ± 10.58), and yielding coping style score was (9.18 ± 4.13). There were significant correlations among health literacy, social support, coping style and symptom burden in patients with chronic heart failure. The results of mediating effect analysis showed that health literacy of patients with chronic heart failure could influence symptom burden through the chain mediating effect of social support—yielding coping style. The effect size was −0.008, and the 95% confidence interval did not include 0 (−0.011, −0.006).



Conclusion: The health literacy of patients with chronic heart failure has an indirect impact on the burden of symptoms through social support and yielding coping style, suggesting that medical staff should take social support and coping style as a breakthrough from the perspective of health literacy of patients with chronic heart failure, so as to achieve the purpose of improving the health literacy of patients with chronic heart failure and reducing the burden of symptoms.
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1 Introduction

Chronic heart failure (CHF) refers to a persistent state of heart failure, which may subsequently stabilize, worsen, or lead to decompensation. It is currently incurable and represents one of the two major challenges in the cardiovascular field of the 21st century (1). CHF is characterized by a high rate of readmission, a prolonged course, progressive worsening, and poor prognosis. Various clinical symptoms, such as fatigue, dyspnea, shortness of breath, and fluid retention, significantly inconvenience patients (2). The prevalence of heart failure in China has been rising annually, with an estimated 8.9 million cases in 2020 (3) and an estimated 12.05 million cases in 2022 (4). A report from the American Heart Association in 2023 indicates that from 2012 to 2030, the prevalence of heart failure is expected to increase by 46%, reaching epidemic proportions, with over 8 million individuals aged 18 and older affected (2). Although some studies suggest that mortality rates among CHF patients are improving, the overall mortality remains high, with a five-year mortality rate of approximately 52.6% (5). CHF imposes a significant burden on families and society and has emerged as a major global public health issue in aging populations (6).

The primary reasons for CHF patients seeking medical care or being readmitted are the onset or worsening of heart failure symptoms. The physiological signs associated with symptom onset or exacerbation can provide early warning of impending decompensation, allowing for timely and effective identification of adverse prognostic information (7). Due to blood stasis, CHF leads to widespread changes in the cardiovascular system throughout the body, and patients may experience a variety of symptoms over a period of time. These symptoms collectively contribute to the symptom burden. ‘Symptom burden’ is defined as ‘the overall subjective experience of heart failure symptoms that negatively impact the patient or their family, including symptom prevalence, frequency, and severity’ (8). A study involving 1,353 CHF patients found that the most prevalent symptoms were chest pain (81.67%), shortness of breath (71.69%), and fatigue (68.51%) (9). The symptoms in CHF patients are interrelated and interact, causing significant physiological and psychological distress (2, 9). In CHF patients, symptom burden is associated with various health outcomes (10). As treatment goals increasingly focus on symptom management, improving quality of life, and extending lifespan, there is considerable research on the relationship between symptom burden and quality of life in CHF patients. However, research on the factors influencing symptom burden and exploration of related mechanisms remains insufficient.

Limited health literacy is widespread, to the extent that health literacy assessment needs to be considered in clinical practice settings. Health literacy has emerged as a new area of research in chronic disease management and is considered the sixth vital sign (11). The ‘Healthy China Action (2019–2030)’ (12) released by the Central Committee of the Communist Party of China and the State Council emphasizes that improving health literacy levels is one of the most fundamental, cost-effective, and efficient measures to enhance overall health. The document sets a broad objective of significantly raising national health literacy levels and markedly reducing premature mortality rates caused by major chronic diseases by 2030. As a comprehensive evaluation indicator reflecting the development of the national health sector, health literacy has been incorporated into the national health development plan, indicating that integrating health literacy strategies into chronic disease clinical research aligns with the evolving needs of the times. Existing research has shown that health literacy can influence the onset and progression of disease symptoms, with higher levels of health literacy acting as a protective factor against the emergence of adverse symptoms (13). Health literacy affects health outcomes through various mechanisms (14). However, there is currently a relative paucity of studies, both domestically and internationally, examining the impact of health literacy on symptom burden in patients with CHF. Clarifying the interplay between health literacy and symptom burden in CHF patients, as well as understanding the intermediary pathways through which health literacy affects symptom burden, is essential for targeted interventions aimed at enhancing health literacy and improving symptom burden in this population.

Social support is an available external resource that is closely related to an individual's physiological and psychological health, playing a crucial role in symptom management for patients with CHF. Relevant studies have indicated that social support can negatively predict symptoms in CHF patients, including both physiological and psychological symptoms (15). Health literacy has a significant predictive effect on social support (16), and it directly influences the level of social support received (17). Scholars abroad have suggested that future research should consider the impact of health literacy on the effectiveness of social support (18). However, it is necessary to explore whether social support interacts with health literacy to influence symptom burden in CHF patients. Additionally, further investigation is warranted to determine whether social support acts as a mediator between health literacy and symptom burden.

Coping styles are important mediating variables in the psychological stress process, reflecting the attitudes and strategies individuals adopt in response to stress and pressure. They play a critical role in patients’ psychological regulation processes (19). Research has shown that health literacy indirectly influences patients’ disease-related behaviors by directly affecting their coping styles, including problem-focused, avoidance, and yielding coping styles (20). Positive coping styles can enhance disease management knowledge and skills, alleviate adverse emotions, and reduce disease burden (21). The level of health literacy can predict coping styles, with negative coping styles showing a significant correlation with disease-related distress (22). Additionally, coping tendencies have been found to be significantly negatively correlated with patients’ symptom burden (23). Therefore, whether coping styles mediate the relationship between health literacy and symptom burden in CHF patients requires further investigation.

This study hypothesizes that health literacy influences symptom burden in CHF patients through social support and coping styles. To test this hypothesis, a mediating effect model will be employed for analysis. The aim is to provide a foundational basis for the targeted promotion of health literacy among CHF patients and to improve their symptom burden.



2 Materials and methods


2.1 Subjects

Using a convenience sampling method, this study selected patients with CHF who were hospitalized in the cardiovascular department of a tertiary hospital from March 2023 to December 2023 as the research subjects. Inclusion Criteria: (1) Patients diagnosed with CHF by attending physicians or higher, based on the diagnostic criteria outlined in the ‘2018 Chinese Guidelines for the Diagnosis and Treatment of Heart Failure’ (24). Patients classified as New York Heart Association (NYHA) functional class II to IV according to the American College of Cardiology's classification requirements. (2) Patients aged 18 years or older. (3) Patients who provided informed consent and voluntarily agreed to participate in this study.Exclusion Criteria: (1) Patients with severe wasting diseases or malignant tumors. (2) Patients with mental disorders or communication difficulties. (3) Patients who have undergone heart transplantation. Sample Size Estimation: Based on Kendall's sample size calculation method, the number of samples selected should be 5–10 times the number of study variables (25), with a minimum sample size of 135 cases. Considering potential invalid or missing questionnaires during the data collection process, a 20% increase in the sample size was applied, resulting in a final collection of 200 valid questionnaires, based on the annual hospitalization rate of CHF patients at the hospital.



2.2 Questionnaire


2.2.1 General data questionnaire

The main variables include gender, age, marital status, educational level, average monthly income, method of medical payment, body mass index (BMI), heart function classification, self-assessment of salt intake, and physical activity level.



2.2.2 Memorial symptom assessment scale-heart failure (MSAS-HF)

The scale was developed by American nursing scholar Zambroski (26). and consists of a total of 32 items, with each item representing a specific symptom across three dimensions: physiological symptoms, psychological symptoms, and heart failure symptoms. Among these, 26 items are assessed in terms of frequency (1–4 points), severity (1–4 points), and distress (0–4 points). The remaining 6 items are evaluated only based on severity (1–4 points) and distress (0–4 points).To ensure consistency in the scoring of the three characteristics of each symptom item, the distress levels of ‘0’, ‘1’, ‘2’, ‘3’ and ‘4’ are assigned values of ‘0.8’, ‘1.6’, ‘2.4’, ‘3.2’ and ‘4’ respectively. The mean of the three characteristics represents the score for each symptom item. If a patient does not experience a particular symptom item, the score for that item is recorded as ‘0’. The total score for the patient's symptoms is calculated as the average of all the item scores on the scale, with higher scores indicating a greater symptom burden for the patient. In this study, the overall Cronbach's α coefficient for the scale was 0.861.



2.2.3 Chinese version of heart failure specific health literacy scale (C-HFS-HLS)

The scale was developed by Japanese scholar Matsuoka (27) and consists of 12 items, divided into three dimensions: functional health literacy, interactive health literacy, and critical health literacy. Each item is scored on a scale from 1 to 4, where 1 indicates ‘not applicable,’ 2 indicates ‘rarely applicable,’ 3 indicates ’sometimes applicable,’ and 4 indicates ‘very applicable.’ Items 1 to 4 are reverse scored, while the remaining items are scored in a positive direction. The total score for the scale is 48 points, with higher scores indicating a higher level of health literacy. In this study, the overall Cronbach's α coefficient for the scale was 0.956.



2.2.4 Perceived social support scale (PSSS)

The scale was developed by Zimet (28) and consists of 12 items categorized into three dimensions: family support, friend support, and other support. Each item uses a 1–7 Likert scale, where scores range from 1 (‘strongly disagree’) to 7 (‘strongly agree’). The total score for the 12 items is 84 points, with higher scores indicating a higher level of perceived social support. The score ranges from 12 to 36, 37 to 60, and 61 to 84, which correspond to low, moderate, and high levels of social support, respectively. In this study, the overall Cronbach's α coefficient for the scale was 0.970.



2.2.5 Medical coping modes questionnaire (MCMQ)

The questionnaire was developed by foreign scholars Feifel (29). It has a total of 20 items, including three dimensions: facing, avoiding, and yielding. Each item is scored from 1 to 4, of which items 1, 4, 9, 10, 12, 13, 18, and 19 are negatively scored, and the remaining items are positively scored. Higher total scores in each dimension indicate that patients are more likely to adopt that particular coping mode. In this study, the Cronbach's α coefficients for the facing dimension, avoidance dimension, and yielding dimension were 0.917, 0.923, and 0.962, respectively.




2.3 Data collection

The questionnaires were distributed on-site, accompanied by standardized instructions guiding patients to complete them independently. Upon completion, the questionnaires were collected for verification to ensure their completeness and validity. A total of 210 questionnaires were distributed, with 200 valid responses collected, resulting in an effective response rate of 95.2%.



2.4 Statistical analysis

SPSS 26.0 software was used for statistical analysis. The study variables (health literacy, symptom burden, social support, and coping styles) were continuous numerical variables that conformed to a normal distribution. Descriptive analysis was presented using the mean and standard deviation; otherwise, the median and interquartile range were reported. Correlation analysis was conducted using Pearson correlation. Mediation analysis was performed using the Process plugin in SPSS, employing bootstrap methods to test the significance of the mediation effect. If the confidence interval of the test results did not include 0, this indicated a significant mediation effect; conversely, if the interval included 0, the mediation effect was considered not significant.




3 Results


3.1 The general information of participants

Among 200 patients with CHF, there were 113 male patients (56.5%) and 87 female patients (43.5%). Patients aged 70 years and older numbered 97 (48.5%), those aged 46–69 years totaled 91 (45.5%), and 12 patients (6.0%) were aged 18–45. A total of 163 patients were married (81.5%), and 118 patients (59%) had an education level of elementary school or junior high school or lower, while 39 patients (19.5%) had a college degree or higher. Eighty-two patients (41%) reported an average monthly income of over 5,000 yuan. The living situation indicated that 146 patients (73%) resided in urban areas, and 108 patients (54%) cohabited with children, spouses, or parents. There were 135 patients (67.5%) covered by health insurance. In terms of heart function classification, 113 patients (56.5%) were classified as New York Heart Association (NYHA) Class II, 66 patients (33%) as Class III, and 21 patients (10.5%) as Class IV. 105 patients (52.5%) had a Body Mass Index (BMI) of 24 kg/m2 or greater, and 153 patients (76.5%) had preserved ejection fraction. A total of 111 patients (55.5%) had one to two comorbidities, and 79 patients (39.5%) had undergone health examination every one to two years. Additionally, 94 patients (47%) self-reported normal or average daily salt intake, while 124 patients (62%) did not engage in regular exercise (Table 1).


TABLE 1 Demographic and clinical characteristics of patients with CHF (n = 200).

[image: Table 1]



3.2 Current status of symptom burden, health literacy, social support, and coping styles in CHF patients

In this study, the symptom burden score of CHF patients was 0.73 ± 0.45, the health literacy score was 29.38 ± 9.76, the social support score was 59.15 ± 10.58, the facing coping style score was 19.45 ± 5.53, the avoidance coping style score was 12.78 ± 4.62, and the yielding coping style score was 9.18 ± 4.13 (Table 2).


TABLE 2 Symptom burden, health literacy, social support, and coping style scores of CHF patients (n = 200).
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3.3 Correlation analysis among health literacy, social support, coping style, and symptom burden in CHF patients

The results of pearson correlation analysis showed that the symptom burden scores of CHF patients in this study were closely related to health literacy, social support, and coping style scores. Among them, the health literacy of patients was significantly negatively correlated with the symptom burden score (r = −0.557, P < 0.01), social support was significantly negatively correlated with the symptom burden score (r = −0.680, P < 0.01), and the yielding coping style was significantly positively correlated with the symptom burden score (r = 0.774, P < 0.01). In addition, the health literacy of CHF patients was significantly positively correlated with the social support score (r = 0.597, P < 0.01), and was significantly negatively correlated with the yielding coping style score (r = −0.646, P < 0.01), at the same time, the social support of CHF patients was significantly negatively correlated with the yielding coping style score (r = −0.718, P < 0.01) (Table 3).


TABLE 3 Correlation analysis of health literacy, social support, coping style, and symptom burden in CHF patients.
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3.4 Test of the chain mediating effect of social support and yielding coping style between health literacy and symptom burden in CHF patients

With the health literacy of CHF patients as the independent variable, symptom burden as the dependent variable, social support and yielding coping style as the mediating variables, a chain mediation effect model was constructed (Figure 1), and the model 6 in the process plug-in was used for analysis and testing (Table 4).


[image: Figure 1]
FIGURE 1
Chain mediation model of social support and yielding coping between health literacy and symptom burden in CHF patients.



TABLE 4 Test of the mediating effect of social support and yielding coping between health literacy and symptom burden in CHF patients.

[image: Table 4]

Health literacy of CHF patients can significantly positively predict social support, with a coefficient of 0.646 (95% CI: 0.524, 0.768), and significantly negatively predict the yielding coping style, with a coefficient of −0.143 (95% CI: −0.190, −0.095), but has no significant effect on symptom burden, with a coefficient of −0.002, P > 0.05, 95% CI is (−0.007, 0.003), including 0. Social support can significantly negatively predict the yielding coping style, with a coefficient of −0.202 (95% CI: −0.246, −0.158), and significantly negatively predict the symptom burden, with a coefficient of −0.010 (95% CI: −0.016, −0.005), the yielding coping style can significantly positively affect the symptom burden of CHF patients, with an impact coefficient of 0.062 (95% CI: 0.048, 0.077).

The mediating effect of CHF patients’ health literacy on symptom burden through social support is −0.007. The Bootstrap test shows that the 95% CI is (−0.011, −0.003), which does not include 0, proving that the mediating effect is significant; the effect of CHF patients health literacy on symptom burden through yielding coping style is −0.009. The Bootstrap test shows that the 95% CI is (−0.013, −0.006), which does not include 0, proving that the mediating effect is significant, the chain mediating effect of CHF patients’ health literacy on symptom burden through social support and yielding coping style is −0.008. The Bootstrap test shows that the 95% CI is (−0.011, −0.006), which does not include 0, proving that the chain mediating effect is significant (Table 5).


TABLE 5 Analysis of the mediating effects of social support and yielding coping between health literacy and symptom burden in CHF patients.
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4 Discussion

Through this study, the symptom burden characteristics and health literacy levels of CHF patients can be better understood. The hypothesis that health literacy influences symptom burden through social support and coping styles is generally supported.


4.1 Health literacy and symptom burden levels of CHF patients

In this study, among the three dimensions of symptom burden in patients with CHF, the heart failure symptom dimension scored the highest, consistent with the findings of domestic scholar Xu Xiaohua (30). This indicates that a majority of CHF patients experience typical heart failure symptoms, primarily related to cardiac dysfunction. The psychological symptom dimension received the next highest score, which may be attributed to the generally low educational level of CHF patients, lack of proper health guidance, and the chronic nature of their illness. Research by international scholars, including Strangl (31) also found that CHF patients commonly experience various negative psychological symptoms, which impact their quality of life. In contrast, the physiological symptom dimension score in this study was lower than that reported by Xu Xiaohua, primarily because 56.5% of the 200 study participants had a heart function classification of II, with a majority having preserved ejection fraction. In Xu Xiaohua's study, however, a greater proportion of participants had heart function classifications of III (64.04%) and IV (10.86%), with over half (51.69%) exhibiting reduced ejection fraction. This further suggests that the symptom burden in CHF patients may be significantly correlated with their functional classification and ejection fraction levels.

In this study, the health literacy score of patients with CHF was 29.38 ± 9.76, which is similar to the findings of domestic researchers Zheng Zhanzhan (32), but lower than those reported by Japanese scholars Matsuoka (27). This discrepancy may be attributed to the fact that 59% of the participants in this study had an education level of junior high school or below, indicating generally low educational attainment, and a higher proportion of elderly individuals aged over 70. Due to declines in physiological function and cognitive abilities, older adults often have a poor understanding of their health conditions. Coupled with their limited educational background, this leads to inadequate comprehension of health information related to heart failure, thereby affecting the overall health literacy level of these patients. Furthermore, the results of this study indicate that the interactive health literacy dimension scored relatively high among CHF patients, followed by functional health literacy, with the critical health literacy dimension scoring the lowest. This finding is consistent with several domestic studies (33, 34). It suggests that CHF patients are more inclined to acquire health information through interaction and communication with others. This emphasizes the importance for healthcare providers to enhance verbal communication and educational efforts with patients in clinical settings, aiding them in accessing more health information. In contrast to the first two dimensions, critical health literacy imposes higher demands on patients. Therefore, it is crucial for healthcare professionals to ensure that health education for CHF patients is not merely about imparting information. Instead, it should focus on guiding and encouraging patients to apply critical thinking skills in analyzing health information, enabling them to make informed health decisions that are appropriate to their individual circumstances.



4.2 Analysis of mediation effect


4.2.1 Analysis of the mediating effect of social support between health literacy and symptom burden in CHF patients

Health literacy represents a personal ability, which is a protective factor against some adverse symptoms of the disease (35), and social support is equivalent to a kind of external force, which positively contributes to symptom management behaviors, and both health literacy and social support interact with each other to alleviate the symptomatic burden that CHF brings to patients. In terms of the content of social support, CHF patients with high health literacy often take the initiative to communicate with family members, friends, and others both materially and emotionally. At the time of presentational analysis, this study found that CHF patients had relatively strong interactive health literacy skills among the three dimensions, although their health literacy level was not high. Therefore, it is suggested that healthcare professionals can improve the overall health literacy level of CHF patients by increasing communication with them, and they should also pay attention to the material and emotional needs of patients and give full play to the mediating role of social support. For example, patients should be guided to learn to talk about their troubles and actively seek help from others when difficulties occur; health guidance should be provided to patients’ families, and family members should be taught and encouraged to participate in assisting in symptom management (36), and a patient support group should be established to initiate peer communication and support among patients. Improving the health literacy of CHF patients and seeking more social support, on both tracks, will have better results in improving the symptom burden.



4.2.2 Analysis of the mediating effect of yielding coping style between health literacy and symptom burden in CHF patients

The symptom burden experienced by patients with CHF includes psychological dimensions, where physiological and psychological symptoms interact and collectively distress the patient. Research indicates that nearly half of patients experience negative psychological issues, such as depression (37). From the perspective of passive coping strategies, patients with lower health literacy often feel powerless against their illness, believing that recovery is unattainable. This resignation leads them to succumb to their condition, refraining from taking proactive measures and adopting a fatalistic attitude, which further exacerbates their symptom burden. Thus, it is essential for healthcare providers to prioritize health literacy education for CHF patients in clinical practice, while also focusing on assessing and intervening in their coping strategies. For CHF patients who tend toward passive coping styles, it is important to provide guidance and support related to their condition. Increased communication can help them adjust their mindset and develop a correct and positive understanding of their illness. Moreover, addressing the needs of these patients is crucial for enhancing their treatment adherence, allowing for timely management of adverse symptoms. By empowering them to confront the physiological and psychological changes associated with their disease, patients can learn to face challenges rather than succumbing to the threat of their illness. Ultimately, this approach aims to alleviate the symptom burden of the disease and improve their quality of life (22).



4.2.3 Analysis of the chain mediating effect of social support and yielding coping style between health literacy and symptom burden in CHF patients

This study found that social support and yielding coping play multiple mediating roles between health literacy and symptom burden in patients with CHF. The chain mediation effect was significant, further elucidating the mechanism by which health literacy impacts symptom burden in CHF patients. Specifically, the findings indicate that lower health literacy in CHF patients positively predicts lower social support, which in turn negatively predicts the use of yielding coping strategies. Ultimately, these yielding coping strategies have a positive effect on the symptom burden, suggesting that patients with lower health literacy experience lower levels of social support and, consequently, are more likely to adopt yielding coping strategies, leading to a heavier symptom burden. Patients with higher health literacy demonstrate greater subjective initiative, actively seeking external resources and utilizing them effectively (38), thereby achieving higher levels of social support. Moreover, support from family, friends, and other significant individuals is a key factor affecting patients’ coping mechanisms. Improving the coping strategies of patients suffering from severe physical and psychological symptoms requires not only a positive attitude towards their condition but also the collaborative efforts of family members, friends, and healthcare professionals to establish health-related support and resources (39).

However, after the four variables were included in the model, the direct effect of health literacy on symptom burden was not significant, but the mediating effects were significant. That is, in this study, health literacy only acted on symptom burden through the mediating effects of social support and yielding coping style. It can be seen that social support and yielding coping style have stronger direct effects on symptom burden. Therefore, taking the improvement of patients’ social support and coping style as a breakthrough point has a more direct and significant effect on targeted improvement of health literacy and reduction of disease symptom burden. In clinical work, in order to achieve the goal of reducing the symptom burden of CHF patients, we can start from the perspective of health literacy. While educating health literacy, doctors, nurses, patients, families and other parties should cooperate (40) to improve their social support and encourage them to adopt positive coping methods to face the disease, thereby reducing the symptom burden.





5 Conclusion

The symptom burden in patients with CHF is significantly correlated with health literacy, social support, and coping styles. Social support and yielding coping style play a chain mediating role between health literacy and symptom burden. This indicates that health literacy in CHF patients has an indirect impact on symptom burden through social support and yielding coping. These findings suggest that healthcare providers should focus on improving health literacy from the perspective of CHF patients, using social support and coping style as key intervention points. Emphasizing the improvement of health literacy can enhance social support and coping strategies, ultimately aiming to effectively increase health literacy and reduce symptom burden in patients with CHF.
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