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Objective: To investigate the mediating effect of self-efficacy in the relationship between social support and health literacy among 
young and middle-aged patients with coronary heart disease following PCI.
Methods: A cross-sectional study was conducted on convenience samples of 325 young and middle-aged patients with coronary heart 
disease who underwent PCI within 1 to 3 months. The data were collected from the outpatient department of a tertiary general hospital 
in Wenzhou, China, between July 2022 and February 2023. The questionnaire format was utilized to gather data on demographic 
characteristics, social support, self-efficacy, and health literacy. A structural equation model was employed to establish and validate the 
pathways.
Results: The mean age of the patients included in the study was 45.32 years old, while their levels of health literacy, self-efficacy, and 
social support were 64.12±7.45, 27.71±4.23, and 65.53±6.43 respectively. Significant associations were observed between social 
support and health literacy in the CHD population, with self-efficacy playing a partial mediating role. Together, social support and self- 
efficacy accounted for 53.3% of the variance in health literacy. The Pearson correlation analysis revealed a significant positive 
association between health literacy and both social support (r = 0.390, P < 0.01) and self-efficacy (r = 0.471, P < 0.01).
Conclusion: Social support exerted a direct impact on health literacy and an indirect effect on health literacy through self-efficacy 
among patients with CHD.
Keywords: social support, self-efficacy, health literacy, young and middle-aged patients, coronary heart disease, structural equation 
modelling

Introduction
Coronary heart disease (CHD), also known as coronary atherosclerotic heart disease, is a cardiovascular condition caused 
by the narrowing or obstruction of the coronary artery lumen, leading to myocardial ischemia, hypoxia or necrosis,1 it has 
a high incidence rate and mortality rate, and can result in various complications. Health literacy refers to the process of 
acquiring, comprehending, and utilizing health information and services in order to make informed decisions that 
promote personal well-being.2 Studies have demonstrated a significant correlation between lifestyle and disease coping 
styles with the onset and progression of chronic illnesses.3 Compared to solely focusing on clinical treatment effects, 
enhancing the self-health management level of patients with coronary heart disease is more significant in improving 
disease outcomes and quality of life,4 and the extent of self-health management is largely contingent upon an individual’s 
level of health literacy.5 Studies have indicated that individuals with low health literacy face challenges in accurately 
comprehending disease-related information, as well as accessing and evaluating health resources.6 Consequently, 
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effective self-management of their health becomes difficult, leading to a higher incidence and prevalence of chronic 
conditions such as coronary heart disease, exacerbated physical discomfort symptoms, frequent mood fluctuations, 
increased activity limitations, and significant decline. The escalation of medical expenses.7

Hong demonstrated a strong correlation between health literacy and both educational attainment and race, thereby 
designating health literacy as the sixth vital sign following pain.8 Studies conducted by Driessens et al indicate that 
assessing patients’ health literacy during diagnosis and treatment is crucial for effective communication and the provision 
of comprehensive medical services.9 A number of domestic studies have demonstrated that individuals with higher levels 
of social support exhibit superior capacity to acquire health-related information and knowledge, as well as better control 
over disease symptoms, ultimately leading to improved patient health status and enhanced quality of life.10,11 Li et al 
discovered that social support had a positive impact on self-efficacy levels, while self-efficacy in turn facilitated the 
utilization of social support.12

Currently, research suggests a progressive increase in the incidence of coronary heart disease among young and 
middle-aged individuals aged 18–59 in China.13 Middle-aged and young individuals, as the primary workforce in society, 
occupy pivotal positions in both their professional and personal lives. If accompanied by coronary heart disease, it can 
have a more significant impact on their work and life, increase the economic burden, and exert immense pressure on 
society at large. Due to the increasing incidence of coronary heart disease among young and middle-aged patients in 
recent years, it is crucial to prevent recurrent cardiovascular events through cardiac rehabilitation after coronary 
angiography or stent implantation. This will enable patients to reintegrate into society with their illness while maintaining 
their ability to work and lead a fulfilling life.14 However, the majority of scholars tend to concentrate on the negative 
outcomes resulting from insufficient health literacy, while often neglecting the influence of social support systems on 
health literacy. Social support is a crucial determinant of psychological stress and health-related behaviors.15 Social 
support has a direct impact on an individual’s self-efficacy, promoting the establishment and adoption of healthy 
behaviors, as well as enhancing their adherence to treatment and self-management of health.16

The effectiveness of percutaneous coronary intervention (PCI) in improving myocardial blood flow, reducing 
coronary stenosis and occlusion, and decreasing mortality risk has been well-established. Additionally, research has 
demonstrated a 75% increase in hospital readmissions for coronary heart disease among individuals with low health 
literacy.17 The main aim of this study was to assess the health literacy levels of patients who underwent percutaneous 
coronary intervention (PCI) for coronary heart disease, with a specific focus on those in the young and middle-aged age 
groups. The study aimed to explore the determinants of health literacy among patients with coronary heart disease, and to 
establish a clear link between social support, self-efficacy, and health literacy in this population. Therefore, a structural 
equation model was constructed in order to investigate these variables. The aim of this study was to validate the 
relationship among the three variables, examine whether self-efficacy acts as a mediator between social support and 
health literacy, and establish a more robust theoretical foundation for self-management interventions in young and 
middle-aged patients with coronary heart disease after PCI. Additionally, it can serve as a basis for healthcare 
professionals to develop scientific and effective health education strategies that enhance patients’ self-management 
abilities.

Materials and Methods
Study Design and Participants
The convenient sampling method was utilized to administer a questionnaire survey among 325 young and middle-aged 
patients who had followed up with the cardiology outpatient department of a tertiary general hospital in Wenzhou, 
Zhejiang, China. The survey included the General Information Questionnaire, General Self-Efficacy Scale, Perceived 
Social Support Scale, and Health Literacy Scale. Data collected from July 2022 to February 2023. Inclusion Criteria: (1) 
Conform diagnostic criteria for coronary heart disease; (2) 18≤ aged <60, good cognitive and communication skills; (3) 
Agree and voluntarily participate in this research. The exclusion criteria are: (1) Severe mental disorders; (2) Patients 
with stage III or IV heart failure.
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Measures
Demographic Questionnaire
This study employed a self-designed questionnaire to gather demographic information from participants, including age, 
gender, education level, marital status, monthly income, occupation type, medical insurance coverage and presence of 
other chronic illnesses.

Health Literacy Scale for Chronic Diseases
The scale was originally developed by Professor Jordan in 2010 and subsequently adapted by Professors Haolin Sun and 
Hua Fu, demonstrating its versatility across different contexts.18 The scale consisted of 4 different dimensions: informa-
tion access (9 items), communication and interaction ability (9 items), willingness to improve health (4 items), and 
financial support (2 items), with a total of 24 items. The total score is between 24~120 points, the higher the score, the 
higher the level of health literacy, China’s assessment of health literacy level is: if the respondents score more than 80% 
(96 points), they have health literacy.19 Cronbach’s a in each dimension of the scale is 0.885~0.925; The retest reliability 
is 0.918.

General Self-Efficacy Scale
The source scale was compiled by Schwarzer, the Chinese version of the scale was translated and revised by Wang et al. 
The Cronbach’s a coefficient of the Chinese scale was 0.87, while the Cronbach’s a measured in this study was 0.89. The 
scale contained 10 items and was a single-dimension scale. The four-level scale was adopted, and the higher the score, 
the better the general self-efficacy of individuals. 10–19 is low level, 20–30 is medium level, and 31–40 is high level.20

Perceived Social Support Scale (PSSS)
The research scale was compiled by21 and revised by Qianjin Jiang. The scale consists of 12 items, 3 dimensions: family 
support (4 items), other support (4 items), friend support (4 items), and uses a Likert rating of 7, 1 means “strongly 
disagree”, 2 means “strongly disagree”, 3 means “slightly disagree”, 4 means “neutral”, 5 means “slightly agree”, 6 
means “strongly agree”, 7 means “strongly agree”, a total score of 84 points, the higher the score is, the higher the water 
level is. Scores of 12 to 36 were low support, 37 to 60 were intermediate support, 61 to 84 were high support.22 The 
Cronbach’s α of the scale was 0.921, and the Cronbach’s α of family support, friend support and other support 
dimensions were 0.882, 0.886 and 0.793, respectively. The retest reliability is 0.926.

Data Collection
Participants are required to complete a set of questionnaires, including the Population Questionnaire, Chinese Health 
Literacy Scale, General Self-Efficacy Scale, and Perceived Social Support Scale. All questionnaires were completed by 
participants and collected by two trained researchers. In cases of illiteracy, the researchers verbally administered the 
questionnaire items and recorded responses on behalf of the subjects. During the process of data collection, patients who 
had undergone PCI for coronary heart disease were informed both orally and in writing about the confidential nature of 
the study as well as its voluntary participation requirements. Participants have the autonomy to withdraw from the study 
at any point in time and can rest assured that their decision will not impact the services they receive. Before we got any 
data, the participants signed some forms to give their consent. We made sure to keep all the info in a safe spot. The 
results are presented as an overview and do not relate to any one person specifically. We only used this data for our study 
and then destroyed it once we published our findings. Patients could fill out the questionnaire on their own or with help 
from us, and it took about 20–30 minutes in a quiet room at the clinic.

Statistical Analysis
The data analysis in this study was performed using SPSS version 25.0 and AMOS version 4.1, while demographic data 
was presented through frequency and percentage distributions to describe the types and prevalence. Mean and standard 
deviation were utilized to depict the aggregate scores of Health literacy (HL), Self-efficacy (SE) and Perceived social 
support (PSS). Any questionnaire containing more than three missing data points was excluded from the analysis due to 
its potential impact on the validity and reliability of the results. The independent samples t-test and ANOVA were 
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employed to investigate the differences in demographic characteristics among individuals with hearing loss, speech 
disorders, and phonological processing deficits. The Pearson correlation coefficient was employed to assess the associa-
tion among HL, SE, and PSS. A significance level of p<0.05 was considered statistically significant. Regression analysis 
was conducted using the testing program.23 Equation 1 examines the regression coefficient between the independent 
variable (social support) and dependent variable (health literacy); Equation 2 tests the regression between social support 
as an independent variable and self-efficacy as a dependent variable; Equation 3 performs a regression test with health 
literacy as a dependent variable, while self-efficacy and social support serve as independent variables.

Results
Distribution of Related Variables and Associations Among Them
In this study, a total of 325 young and middle-aged patients aged 18–59 years were assessed for their health literacy after 
undergoing percutaneous coronary intervention (PCI), comprising of 246 males and 79 females, with an average age of 
(45.32±7.07) years old. Univariate analysis revealed statistically significant associations between patients’ health literacy 
and gender, age, place of residence (Live), occupation, education level, marital status, number of children, income status, 
medical insurance coverage, smoking habits, disease course duration, number of health problems experienced by the 
patient, number of stents implanted and family history of CHD (P < 0.05) See Table 1.

Health Literacy, Self-Efficacy, and Social Support Among Young and Middle-Aged 
Patients Following Percutaneous Coronary Intervention for Coronary Heart Disease
The overall health literacy score was (64.12±7.45), with mean scores for each dimension of health literacy as 
follows: communication and interaction (26.96±3.498), information acquisition ability (17.46±3.70), economic 
support (4.90±1.39), and general understanding of health-related topics (14.80±2.29). The CHD patients’ total 
score in this survey ranged from 49 to 79 points, indicating low and insufficient health literacy levels. The self- 
efficacy scores of young and middle-aged patients with coronary heart disease who underwent PCI in this survey 
ranged from 16 to 38 points, with an average score of (27.71±4.23). The score for perceived of social support was 
(65.53±6.43), with family support (22.13±2.93), other support (relatives, colleagues, etc.) (21.82±3.36), and friend 
support (21.58±3.79) comprising the three dimensions assessed; notably, family support received a higher score 
See Table 2.

Correlation Between Social Support and Health Literacy
The Pearson correlation analysis revealed a positive association between the scores and total scores of health 
literacy in young and middle-aged patients after PCI with the overall score of self-efficacy and social support 
(P<0.05). Table 3 presents the findings of the correlation analysis among health literacy, social support, and self- 
efficacy. In terms of health literacy as the dependent variable, a significant positive association was observed 
between social support and health literacy (r = 0.39, P < 0.01), as well as between self-efficacy and health literacy 
(r = 0.47, P < 0.01) See Table 3.

Test of the mode
Test of the mediating effect of self-efficacy in the association between health literacy and social support: employing 
social support as X, health literacy as Y, and self-efficacy as mediator M, while controlling for other relevant variables, 
we examined the mediating effect using Bootstrap sampling method with 2000 samples. The results are presented in 
Table 4 and Table 5, along with Figure 1.

Based on the results of the distributed regression method’s mediation effect test, in the first step (model 1), there is 
a significant relationship between social support and health literacy (β=0.47, P<0.001), indicating that the total effect is 
valid. In the second model test, social support exerted a significant impact on the mediating variable’s self-efficacy 
(β=0.24, P<0.001). Furthermore, in the third step (model 3) test, both social support (β=0.32, P<0.001) and self-efficacy 
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(β=0.64, P<0.001) significantly influenced health literacy. Therefore, the established model suggests a partial mediating 
effect of self-efficacy.

According to the analysis results presented in Table 5, it is evident that self-efficacy plays a significant mediating 
role in the model as tested by Bootstrap technique. The indirect effect value of 0.16 with a 95% confidence interval 

Table 1 Univariate Analysis of Health Literacy in Young and Middle-Aged Patients with PCI (N=325)

Items Groups N (%) Health Literacy t/F P

Gender Male 246(75.7) 62.91±7.65 −5.366 <0.001
Female 79(24.3) 67.87±5.24

Age 18–44(years old) 116(35.7) 59.70±6.88 −8.883 <0.001

45–59(years old) 209(64.3) 66.57±6.58
BMI ① <18.5 8(2.5) 62.50±7.59 0.292 0.747

② 18.5–24.9 165(50.8) 63.98±7.61
③ ≥25 152(46.8) 64.36±7.45

Live City 259(79.7) 66.97±7.64 −3.544 <0.001

Countryside 66(20.3) 63.39±6.07
Occupants ① Spouse 205(63.1) 64.64±7.18 11.200 <0.001

② Children/parents/grandparents 94(28.9) 64.76±7.80
③ Others 26(8.0) 57.69±7.45

Education ① Primary school and below 23(7.1) 61.57±5.95 2.705 0.045

Attainment ② Junior high school 154(47.4) 64.47±8.09
③ High school/secondary school 114(35.1) 63.41±6.74
④ College/equivalent 34(10.5) 66.65±6.95

Marital status Married 277(85.2) 64.83±7.33 4.238 <0.001

Single (includes divorced, widowed, separated) 48(14.8) 60.02±6.86
Number of children ① One 73(22.5) 64.29±7.39 4.620 0.004

② Two 169(52.0) 64.73±7.37
③ Three 58(17.8) 61.09±7.26
④ More than four 25(7.7) 66.52±6.92

Occupation ① Public officials 32(9.8) 65.25±7.82 1.374 0.251
② Enterprises and institutions 104(32.0) 63.04±8.22
③ Workers 82(25.2) 64.04±6.67
④ Farmers/Others 107(32.9) 64.90±7.06

Income status ① <2000 30(9.2) 58.80±4.21 16.082 <0.001
(RMB/month) ② 2000–4000 175(53.8) 62.95±7.20

③ 4001–5000 101(31.1) 67.64±7.33
④ >5000 19(5.8) 64.58±6.31

Medical insurance ① Employee medical insurance 120(36.9) 67.84±8.34 29.298 <0.001
② Urban and rural medical insurance 179(55.1) 62.25±5.83
③ Self-paying/Others 26(8.0) 59.85±5.88

Smoking No 212(65.2) 65.25±7.00 3.825 <0.001

Yes 113(34.8) 62.00±7.82

Drinking No 240(73.8) 64.58±7.30 1.875 0.062
Yes 85(26.2) 62.82±7.73

Disease course <1 63(19.4) 62.51±7.61 4.631 0.010

(years) 1–5 161(49.5) 65.35±7.10
>5 101(31.1) 63.16±7.62

Number of health No 66(20.3) 60.24±6.77 −4.905 <0.001

Problems More than one 259(79.7) 65.11±7.30
Number of stents ① One 104(32.0) 61.59±7.51 10.512 <0.001

Implanted ② Two 173(53.2) 65.70±6.97
③ More than three 48(14.8) 63.92±7.59

Family history of CHD Yes 28(8.6) 67.21±7.01 2.316 0.021

No 297(91.4) 63.83±7.43
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[0.10, 0.22] indicates that the indirect effect is valid and confirms the importance of self-efficacy in this model. 
Furthermore, the direct effect test’s confidence interval does not contain zero, indicating its significance. Based on the 
proportion of effects, self-efficacy accounts for 33% of the variance.

Table 2 Scores of Health Literacy, Self-Efficacy and Comprehension of Social Support (N=325)

Items/Entries Min Max Dimension Score Dimensions Divided Sort

Information access (9) 9 27 17.46±3.70 1.92±0.41 4
Communication/interaction ability (9) 20 34 26.96±3.50 2.99±0.39 2

Willingness to improve health (4) 10 20 14.80±2.29 3.70±0.57 1

Financial support (2) 2 9 4.90±1.39 2.45±0.69 3
Health Literacy (24) 49 79 64.12±7.45 2.67±0.31

Family support (4) 15 28 22.13±2.93 5.53±0.73 1

Friend support (4) 11 34 21.58±3.79 5.39±0.95 3
Others support (4) 15 32 21.82±3.36 5.45±0.84 2

Social Support (12) 49 80 65.53±6.43 5.46±0.54
Self-Efficacy (10) 16 38 27.71±4.23 2.77±0.43

Table 3 Correlation Among of Health Literacy, Self-Efficacy and Social Support (N=325)

Variables 1 2 3 4 5 6 7

1. Information access 1
2. Communication/interaction ability 0.26** 1

3. Willingness to improve health 0.20* 0.39** 1

4. Financial support 0.26** 0.26** 0.30** 1
5. Health Literacy 0.72** 0.762** 0.64** 0.53** 1

6. Self-Efficacy 0.40** 0.29** 0.33** 0.23** 0.47** 1

7. Social Support 0.21** 0.26** 0.39** 0.25** 0.39** 0.38** 1

Notes: *P<0.05, **P<0.01.

Table 4 Results of Process Distribution Regression Mediation Effect Test (N=325)

Steps Dependent Variable In Dependent Variable R^2 R-sq F β t

Model 1 Health Literacy Social Support 0.41 0.17 65.06*** 0.474 8.066***
Model 2 Self-efficacy Social Support 0.37 0.13 49.50*** 0.240 7.036***

Model 3 Health Literacy Social Support 0.53 0.28 63.74*** 0.320 5.452***
Self-efficacy 0.644 7.219***

Note: ***P<0.001.

Table 5 Results of the Bootstrap Mediation Effect Test (N=325)

Effect Relationship Effect Size LLCI ULCI Utility Percentage

Total effect 0.48 0.36 0.59

Direct effects 0.32 0.21 0.44 67%

Indirect effects 0.16 0.10 0.22 33%
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Discussion
Patients’ accurate comprehension of disease knowledge and relevant information serves as an indicator for evaluating the 
level of national health service development. This not only has a positive impact on maintaining their psychological and 
physiological well-being, but also plays a crucial role in reducing medical resource consumption and alleviating 
mounting medical pressure.24 In recent years, there has been a significant increase in the prevalence of coronary heart 
disease among young and middle-aged individuals, posing a pressing public health concern that cannot be overlooked.25 

Relevant scholars posit that enhancing patients’ health literacy is conducive to elevating their self-health management 
proficiency, which holds significant value for disease prognosis and quality of life.26 Relevant scholars posit that 
enhancing patients’ health literacy is conducive to elevating their self-health management proficiency, which holds 
significant value for disease prognosis and quality of life.27 The findings of the survey indicate that young and middle- 
aged patients with coronary heart disease exhibit low levels of health literacy following PCI, as evidenced by their scores 
on measures assessing information acquisition and financial support. Notably, these scores were lower than those 
observed among hypertensive patients.28 The capacity to obtain information empowers patients to make informed health 
decisions by perusing health manuals, screening and applying the assimilated health information, thereby comprehending 
medical knowledge. Patients’ willingness to provide financial support denotes their behavioral aptitude to bear medical 
expenses for enhancing their well-being.29

The relationship among Social Support (SS), Self-Efficacy (SE), and Health Literacy (HL) in patients with chronic 
diseases has been the focus of numerous studies.30,31 However, the utilization of correlation or regression techniques can 
only uncover the direct impact on health literacy (HL). To date, few studies have elucidated the indirect effects among 
social support (SS), self-efficacy (SE), and HL in patients with coronary heart disease (CHD). Therefore, this current 
study has established an interaction pathway between SS, SE, and HL in CHD patients by constructing a model. The 
study’s findings suggest that patients with coronary heart disease possess a moderate level of health literacy, and there is 
a positive correlation between higher levels of health literacy and improved quality of life, which is consistent with 
previous research.32

Structural equation models demonstrate that Self-efficacy (SE) plays a crucial mediating role in the relationship 
between social support (SS) and health literacy (HL) among patients with coronary heart disease. SE exerts both direct 
and positive effects on HL, while also indirectly influencing it through its impact on SS (with an indirect effect 
coefficient of 0.16). Therefore, self-efficacy plays a crucial role as a mediator between social support and health literacy 
in patients with coronary heart disease. The impact of health literacy on these patients is moderated by their level of self- 
efficacy, which significantly influences other variables. The total effect of health literacy on patients is significantly 
indirect, with a total effect size of 0.47.33,34 Patients with higher levels of health literacy are more likely to engage in 
healthy behaviors and exhibit better disease management, as well as possess a heightened sense of self-efficacy.35 

Furthermore, social support has a direct impact on health literacy, with a coefficient of 0.32. Empirical evidence suggests 
that social support can foster patients’ self-efficacy, alleviate psychological distress, and enhance their health literacy 
levels.3 Patients with higher levels of social support exhibit superior communication and interaction abilities. By 
increasing their disease awareness, patients develop a strong motivation to enhance their health, leading to an augmented 
demand for health-related knowledge and skills, ultimately resulting in improved health literacy. Patients with high levels 
of health literacy are able to effectively utilize the social support system in order to obtain both material and 

Figure 1 Diagram of the mediation effect model. 
Note: ***P<0.001.
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psychological support, which enables them to more effectively cope with their disease and improve their overall quality 
of life.

The study conducted had certain limitations that require attention. Firstly, the pathway linking Health Literacy (HL), 
Self-Efficacy (SE), and Social Support (SS) was derived from a cross-sectional study database. Therefore, it is crucial to 
conduct longitudinal and experimental studies in order to determine the causal approach within the model. Additionally, 
the study’s use of convenience sampling limits generalization of findings solely to patients with coronary heart disease in 
other countries. Thirdly, there exist other modifiable factors that may exert an impact on health literacy, and future 
research could expand upon the previous framework by taking these variables into account. Fourthly, the HL measure-
ments employed in this study were functional and did not encompass infectious and critical literacy, which may be 
insufficient. However, functional HL is the most commonly used measurement method in Chinese mainland. These 
limitations should be taken into account in future studies.

Conclusions
The aim of this study was to assess the correlation among Patient Social Support (SS), Self-Efficacy (SE), and Health 
Literacy (HL) in patients with coronary heart disease (CHD), as well as to explore the direct and indirect effects between 
these variables. The results suggest a direct positive influence of self-efficacy on health literacy, and the combined effects 
of perceived social support for health and self-efficacy account for 67% of the total variance. Additionally, perceived 
social support for health not only exerts a direct impact on health literacy but also an indirect effect through self-efficacy. 
These research findings can be applied by healthcare professionals to enhance the quality of life among patients with 
coronary heart disease. Given the direct impact of social and emotional factors on quality of life, enhancing social and 
emotional well-being is crucial to improving the quality of life for individuals with CHD. One potential strategy to 
achieve this goal is to enhance health literacy. In clinical nursing, attention should be paid to the patient’s age, gender, 
marital status and other factors that may affect health education. This will help improve the self-management ability of 
patients with coronary heart disease and assist them in achieving better health outcomes through a scientific and 
reasonable health education system.

Ethical Approval
This study was approved by the Institutional Review Board of Directors of the Second Affiliated Hospital of Wenzhou 
Medical University, China (2022-K-77-02) in accordance with the principles outlined in the Declaration of Helsinki. 
Participants were informed that they could withdraw from or refuse participation at any time without penalty. All samples 
were deidentified prior to use.
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