
O R I G I N A L  R E S E A R C H

Mediating Effects of Health Literacy, Self-Efficacy, 
and Social Support on the Relationship Between 
Disease Knowledge and Patient Participation 
Behavior Among Chronic Ill Patients: A 
Cross-Sectional Study Based on the 
Capability-Opportunity-Motivation and Behavior 
(COM-B) Model
Minjuan Wu1, Wenqin Wang1, Hongmei He2, Liyun Bao2, Peier Lv3

1School of Medicine, Quzhou College of Technology, Quzhou, People’s Republic of China; 2Department of Nursing, The First People’s Hospital of 
Lin’an District, Hangzhou, People’s Republic of China; 3Science and Education Department, The First People’s Hospital of Lin’an District, Hangzhou, 
People’s Republic of China

Correspondence: Peier Lv, The First People’s Hospital of Lin’an District, No. 360 Yikang Street, Lin’an District, Hangzhou, 311301, People’s Republic 
of China, Tel +8615868415548, Email lvpeier@126.com

Purpose: Patient participation is essential for improving patient safety and quality of care. It mainly refers to patients participating in 
their own healthcare through various ways, such as searching information on treatment options, engaging in decision-making, and 
communicating with healthcare professionals. This study aimed to investigate the relationships between disease knowledge, health 
literacy, self-efficacy, social support, and patient participation behavior in chronic ill patients based on the Capability-Opportunity- 
Motivation and Behavior (COM-B) model.
Methods: This cross-sectional survey, conducted from October 2023 to January 2024, involved 389 chronic ill patients from five 
clinical departments (cardiology, endocrinology, respiratory medicine, neurology, and geriatrics) at a tertiary hospital in Hangzhou, 
Zhejiang Province. Patients completed the health literacy management scale, general self-efficacy scale, core knowledge of chronic 
diseases questionnaire, social support rating scale, and patient participation scale. We used t-tests / ANOVA, Pearson’s correlation 
coefficient, Fisher’s z-test, linear regression, and mediation model to analyze data.
Results: The total effect of disease knowledge on patient participation behavior was significant (β = 0.496, p < 0.001), and the direct effect 
was also significant (β = 0.144, p < 0.001). Meanwhile, the relationship between disease knowledge and patient participation behavior was 
mediated by self-efficacy (β = 0.043, p < 0.001), health literacy (β = 0.027, p < 0.001), and social support (β = 0.193, p < 0.001), respectively.
Conclusion: This study proposed a conceptual model that includes the mediating effects of health literacy, self-efficacy, and social 
support, which helps clarify the underlying mechanisms between disease knowledge and patient participation behavior. Targeted 
interventions to increase disease knowledge, health literacy, self-efficacy, and social support can help chronic ill patients engage more 
actively in their own healthcare.
Keywords: self-efficacy, patient participation, health literacy, chronic diseases, social support

Introduction
Chronic diseases are significantly escalating the healthcare burden and are among the most prevalent and costly health 
issues. According to the World Health Organization, cardiovascular diseases, cancer, chronic respiratory diseases, and 
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diabetes are responsible for more than 80% of early deaths resulting from chronic conditions.1 These conditions are 
typically long-lasting and rarely curable, with their severity progressively worsening over time. In China, chronic 
diseases are responsible for 88.5% of all deaths and contribute to 84.9% of the national disease burden.2 Chronic ill 
patients have to make numerous decisions throughout their lives due to the progressive nature of their conditions, which 
require them to consider various treatment options. For example, chronic ill patients have to make daily health-related 
decisions, such as taking medicine, making dietary adjustments, managing activity levels, and balancing health needs 
with work and social life.3,4 They also need to decide when to seek medical help, manage their mental health, and use 
monitoring tools or assistive devices.5,6 Previous studies have shown that participation in decision-making could improve 
the quality of life and result in better health outcomes for chronic ill patients.7–9

Patient participation behavior refers to the engagement of patients in decision-making and various aspects of their 
treatment and care,10 including searching information on treatment options, communicating with healthcare profes-
sionals, self-monitoring, setting health goals, and providing feedback.11–13 Previous studies showed that most chronic ill 
patients want to be involved in their care process, but their actual participation behavior was often lower than desired. 
Thus, more efforts are needed to improve chronic ill patients’ participation behavior.14–18

Factors influencing patient participation behavior can be systematically categorized into intrapersonal factors (eg, 
knowledge, self-efficacy);19,20 interpersonal factors (eg, social support, communication);21,22 clinical situational factors 
(eg, hospital environment, healthcare providers);23,24 and sociocultural factors (eg, race, personal beliefs).25,26 Because of 
the healthcare system and cultural context in China, changing clinical situational and sociocultural factors quickly can be 
a challenge. Intrapersonal and interpersonal factors are more amenable to change given the complexity of chronic disease 
management, which requires full cooperation between patients and healthcare professionals. However, the impact and 
mechanisms of these factors on chronic ill patients’ participation behavior remains unclear.

The Capability-Opportunity-Motivation and Behavior (COM-B) model provides a thorough framework for under-
standing health-related behaviors.27 The COM-B model posits that behavior results from the interplay of capability, 
opportunity, and motivation, with the first two influencing behavior directly and indirectly through motivation.27 

Capability refers to either the physical or mental abilities (eg, knowledge, comprehension, and skills) needed to perform 
a behavior. Disease knowledge refers to one’s ability to understand the definition, the causes, and the methods of 
treatment of his or her disease. The importance of disease knowledge in encouraging patients actively engage in their 
healthcare is widely recognized and is a central aim of most educational efforts.28 Health literacy is defined as the ability 
to acquire, comprehend, and utilize information for making health-related decisions,29 which plays a crucial role in 
individuals’ capacity to actively participate in their own care. Therefore, consistent with the COM-B model, disease 
knowledge and health literacy are related to individual’s ability to participate in their healthcare. Opportunities can 
manifest as either physical or social factors that facilitate or encourage a particular behavior. Social support, an important 
interpersonal factor that consists of support from family, friends, and healthcare professionals, can help reduce the 
negative emotions associated with the disease and increase confidence in making behavior changes.30,31 Previous 
research has demonstrated that social support can enhance patients’ competence in health information, thereby facilitat-
ing their active participation in healthcare.32 In this study, we operationalized opportunity as the social support available 
to patients. Motivation is a broad concept that includes automatic mental processes, basic urges, and thoughtful cognitive 
processes, all of which can affect a person’s likelihood to participate in specific behaviors. Self-efficacy, which refers to 
confidence in one’s abilities,33 is a key concept in Bandura’s theory,34 directly influencing an individual’s views of 
behavior. Therefore, this study operationalizes motivation as the self-efficacy of an individual to take part in their care 
process.

To improve patient participation behavior in chronic ill patients, identifying influencing factors is crucial for 
designing effective, targeted interventions. Thus, the purposes of this study were as follows: First, to explore the 
correlations between disease knowledge, health literacy, self-efficacy, social support, and patient participation behavior. 
Second, to identify the mediating pathways that influence patient participation behavior.

https://doi.org/10.2147/PPA.S513375                                                                                                                                                                                                                                                                                                                                                                                                                                                      Patient Preference and Adherence 2025:19 1338

Wu et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Materials and Methods
Study Design and Participants
This cross-sectional study adheres to the Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines.35 Participants were recruited by convenience sampling from the outpatient clinic and inpatient 
wards at a tertiary hospital in Hangzhou, Zhejiang Province between October 2023 and January 2024. Inclusion criteria 
were: (1) ≥ 18 years old; (2) having at least one chronic health condition. Exclusion criteria included: (1) cognitive 
impairment or psychiatric disorders; (2) active cancer or life-threatening disease; (3) current or planned participation in 
another research study.

The sample size was calculated with G*Power (version 3.1) for linear multiple regression. Using a fixed model, R² 
deviation from zero, a small-to-medium effect size (ƒ²=0.10), an alpha of 0.05, a power of 0.95, and 6 predictors, the 
required sample was determined to be 215 participants. Accounting for a 20% dropout rate for invalid questionnaires and 
refusals, the adjusted sample size was 258. After excluding 21 questionnaires with missing data or patterned responses, 
389 valid questionnaires were collected, yielding a valid response rate of 94.9%.

Measures
Demographic Information
Information about age, gender, education level, marital status, per capita family income (RMB), occupation, number of 
chronic diseases, way of payment, and reason for the visit was collected.

Health Literacy Management Scale (HeLMS)
Health literacy was assessed using the 29-item HeLMS.36 This scale includes eight themes: five pertain to an individual’s 
ability to get and utilize health information and services, while three address factors affecting these abilities. The 
dimensions are rated on a 5-point Likert scale (from ‘no difficulty’ to ‘totally impossible’), with higher scores signifying 
greater health literacy. The HeLMS has been validated in Chinese patients, demonstrating good fit indices (Cronbach’s 
α=0.894).37

Core Knowledge of Chronic Diseases Questionnaire
Disease knowledge was measured using the core knowledge of chronic diseases questionnaire issued by the Ministry of 
Health of the People’s Republic of China in 2012.38 It includes 10 items about chronic disease hazards, related risk 
factors, healthy lifestyles, indicators for regular medical checkups, chronic disease patient visits, cardiovascular disease 
prevention and treatment, cancer prevention and treatment, diabetes prevention and treatment, chronic respiratory 
prevention and treatment, and social responsibility for chronic disease prevention and control. The dimensions are 
rated on a 10-point Likert scale. Scores range from 0 to 100 points. A score below 60 indicates low chronic disease 
knowledge, while a score above 60 signifies high knowledge.38

General Self-Efficacy Scale (GSE)
Self-efficacy was assessed with the 10-item GSE,39 rated on a 4-point Likert scale (from ‘not at all true’ to ‘exactly 
true’), with lower scores indicating lower self-efficacy.40 It has been translated into over 28 languages and has 
demonstrated cross-cultural validity and reliability. The internal consistency coefficient (Cronbach’s α) for the Chinese 
version of the scale is 0.87.

Social Support Rating Scale (SSRS)
Social support was assessed using the SSRS, which consists of 10 items categorized into objective support (3 items), 
perceived support (4 items), and support utilization (3 items).41 Scores range from 12 to 66, with below 35 indicating low 
support, 35–45 indicating moderate support, and above 45 indicating high support. The internal consistency coefficient 
(Cronbach’s α) of the scale is 0.949.
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Patient Participation Scale (PPS)
Patient participation behavior was assessed using the PPS.42 It covered four factors, namely sharing of information and 
knowledge (8 items), performing autonomous self-management activities (7 items), establishing a mutual trust relation-
ship (4 items), and partaking in the decision-making process (2 items). Patient participation is measured using a 5-point 
Likert scale (from ‘strongly disagree’ to ‘strongly agree’), where higher scores indicate a higher level of participation. 
The internal consistency coefficient (Cronbach’s α) in our study is 0.953.

Pilot Test
Among the five scales used in this study, the Patient Participation Scale (PPS) has not been extensively applied within the 
Chinese context. In contrast, the remaining four scales have been widely employed among chronic ill patients in China, 
demonstrating robust reliability and validity. Consequently, this study conducted a pilot test exclusively on the PPS. 
A pilot study was conducted in which 20 patients were recruited through convenience sampling. Each participant 
completed the PPS and subsequently provided feedback. Patients were interviewed regarding the comprehensibility 
and readability of the scale. As all participants reported that the items were clear and unambiguous, no further revisions 
were deemed necessary.

Data Collection
Clinical nurses from five clinical departments (cardiology, endocrinology, respiratory medicine, neurology, and geriatrics) 
screened eligible participants who met the inclusion criteria. Eligibility was verified by the primary investigator, after 
which five trained investigators (comprising five nursing students engaged in internships at this hospital) met with the 
patients who had initially consented to discuss the study. Participants were initially told that codes would replace their 
names in the data to ensure privacy. Participants who agreed to take part subsequently signed informed consent forms. 
All participants were fully informed about the purpose, procedure, and their rights in the data collection. In addition, 
participants were advised that they could discontinue the survey or withdraw their consent at any point during the study 
without facing any penalties. Furthermore, they were assured that the data collected would be exclusively used for 
research purposes.

The questionnaire content was accessed via a QR code through the WeChat Star questionnaire. Patients used their 
mobile phones to scan the QR code and complete the survey. In our study, the investigators’ responsibilities were limited 
to distributing the QR code and offering neutral explanations, thereby ensuring that all responses were entirely self- 
reported and free from bias. When participants sought clarification on survey questions, researchers provided unbiased 
explanations. They received training to avoid employing leading language or exerting influence on responses. Ultimately, 
all responses were derived from the participants’ individual judgments. Each participant spent approximately 
15–20 minutes completing the questionnaire.

Ethical Considerations
The study received approval from the author’s hospital ethics committee (ethics review document number: Research 
Ethics Review No. 19, 2023), and all participants gave written informed consent. Participants could withdraw at any 
time. All procedures complied with the Helsinki Declaration.

Statistical Analyses
Statistical analysis was conducted using SPSS (version 23.0). Continuous data are presented as mean and standard 
deviation (SD), while categorical data are summarized as frequency and percentage. Group differences were evaluated 
using t-tests or ANOVA. The Pearson correlation coefficient test was used to investigate the relationship between study 
variables, and Fisher’s z test was used to compare the correlation coefficients. Multiple linear regression identified factors 
influencing patient participation behavior. We used Hayes’s PROCESS macro (Model 6) to analyze the multiple 
mediation model.43 Bootstrapping calculated the 95% confidence intervals (CIs), with mediation effects deemed 
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significant if the 95% CIs did not include zero. Mediation effects and path differences were verified with p < 0.05 as 
statistically significant.

Data collection relied on self-reporting, which may introduce common method variance (CMV). Common method 
bias (CMB) represents a systematic error that can affect the validity of measures. To assess CMB, we conducted the 
Harman single-factor test, where the first factor explanatory variable below 40% indicates its absence.44 The primary 
factor variance was 25.92%, below the critical value of 40%. Therefore, the data in this study are considered scientifically 
accurate.

Results
Participants Characteristics
The survey involved 389 participants with an average age of 52.26 ± 18.17 years (range 19–97), with the majority being 
female (55.01%). The majority were married (78.41%). Of the participants, 100 (25.71%) have a primary school 
education or below, 100 (25.71%) have a middle school education, 96 (24.68%) have a high school education, 87 
(22.67%) have a college or bachelor’s degree, and 6 (1.23%) have a master’s degree or above. A total of 211 participants 
(54.24%) were employed. Regarding chronic diseases, 261 participants (67.1%) had one underlying condition. Patient 
participation behavior varied significantly based on per capita family income (F = 2.559, p = 0.027). Patients with 
a monthly family income of 7001–9000 CNY have the highest mean score (mean = 77.29, standard error [SE] = 10.43), 
followed by those earning 1001–3000 CNY (mean = 77.13, SE = 9.34), 5001–7000 CNY (mean = 76.19, SE = 11.60), 
over 9000 CNY (mean = 75.42, SE = 13.16), 3001–5000 CNY (mean = 75.12, SE = 10.83), and below 1000 CNY (mean 
= 75.12, SE = 10.83) (see Table 1). Patients with higher incomes seem more willing to participate in their care process, 
possibly due to greater access to resources and information.45

Description and Correlations of Study Variables
The average scores for disease knowledge, health literacy, social support, self-efficacy and patient participation behavior were 
41.77 ± 9.64, 99.81 ± 13.67, 37.41 ± 9.81, 22.54 ± 5.54, and 76.48 ± 11.08, respectively. Pearson correlations indicated that 
disease knowledge was positively correlated with health literacy (r = 0.114, p < 0.05), social support (r = 0.428, p < 0.01), self- 

Table 1 Description of Total Patient Participation Behavior Scores Among the Participants (N=389)

Variables Categories n % M ± SD t / F p

Sex Male 175 44.99 75.76 ± 11.51 −1.165 0.328

Female 214 55.01 77.07 ± 10.71

Age (years) 19–30 66 16.97 76.67 ± 8.88 0.536 0.709

31–40 44 11.31 77.39 ± 9.71

41–50 73 18.77 77.30 ± 10.22

51–60 71 18.25 74.90 ± 13.29

≥61 135 34.70 76.49 ± 11.69

Education Primary school or below 100 25.71 76.70 ± 10.65 0.785 0.535

Middle school 100 25.71 76.87 ± 11.72

High school 96 24.68 74.92 ± 12.22

College or bachelor’s degree 87 22.67 77.63 ± 9.42

Master’s degree or above 6 1.23 74.83 ± 11.02

(Continued)
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efficacy (r = 0.417, p < 0.01), and patient participation behavior (r = 0.435, p < 0.01) (see Table 2). The correlation coefficient 
between disease knowledge and social support was significantly greater for males than for females (z = 2.462, p = 0.007). 
Similarly, the correlation coefficient between disease knowledge and self-efficacy was significantly higher for males compared 
to females (z = 1.690, p = 0.046). All other comparisons were not significant (see Table 3).

Table 1 (Continued). 

Variables Categories n % M ± SD t / F p

Marital status Unmarried 61 15.68 74.79 ± 8.57 1.355 0.256

Married 305 78.41 77.00 ± 11.56

Divorced 9 2.31 71.33 ± 8.09

Widowed 14 3.60 76.00 ± 11.08

Essential worker status Employed 211 54.24 77.07 ± 10.92 0.745 0.476

Part time 25 6.43 74.84 ± 8.71

Unemployed or retired 153 39.33 75.95 ± 11.65

Per capita family income, monthly (CNY) <1000 23 6.92 70.74 ± 6.33 2.559 0.027

1001–3000 62 15.94 77.13 ± 9.34

3001–5000 84 21.59 75.12 ± 10.83

5001–7000 98 25.19 76.19 ± 11.60

7001–9000 58 14.91 77.29 ± 10.43

>9001 64 16.45 75.42 ± 13.16

Payment Urban workers’ medical insurance 186 47.81 76.85 ± 9.81 0.665 0.650

Rural residents’ medical insurance 93 23.91 76.57 ± 14.39

Rural cooperative medical insurance 102 26.22 76.00 ± 9.98

Commercial medical insurance 2 0.51 81.50 ± 12.02

Self-paying 1 0.26 N/Aa

Others 5 1.29 72.00 ± 6.33

Reason for the visit Initial visit 149 38.30 76.52 ± 11.51 0.234 0.919

Chronic disease management 140 35.99 76.56 ± 11.73

Routine physical examinations 52 13.37 77.10 ± 9.13

Reexamination 20 5.14 76.65 ± 9.02

Others 28 7.20 74.64 ± 10.57

No. of chronic diseases 1 261 67.10 76.32 ± 10.67 0.109 0.896

2 89 22.88 76.96 ± 10.19

≥3 39 10.02 76.51 ± 15.28

Note: F, one-way ANOVA; t, Student’s t test. aM ± SD cannot be calculated for this item.
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Linear Regression Analysis of Patient Participation Behavior
To identify factors associated with patient participation behavior, linear regression analysis was performed (see Table 4). 
No multicollinearity issues were found among the study variables. In Model 2, disease knowledge had a positive 
correlation with patient participation behavior (β = 0.431, p < 0.001) after controlling for demographic factors. In 
Model 3, with the inclusion of health literacy (β = 0.236, p < 0.001), social support (β = 0.396, p < 0.05), and self- 
efficacy (β = 0.274, p < 0.001), the effect of disease knowledge on patient participation behavior weakened (β = 0.121, 
p < 0.001). This suggests that health literacy, social support, and self-efficacy might mediate the link between disease 
knowledge and patient participation behavior.

Testing for Mediation Effect
A mediation analysis was performed with per capita family income as a control variable (see Table 5 and Figure 1). The 
results revealed that disease knowledge had a direct effect (β = 0.144, p < 0.001) and a total indirect effect (β = 0.352, p < 
0.001) via health literacy, social support, and self-efficacy on patient participation behavior, with the total effect (β = 
0.496, p < 0.001). When health literacy, social support, and self-efficacy were added to the regression equation, disease 
knowledge was a positive predictor of health literacy (β = 0.152, p < 0.05), social support (β = 0.419, p < 0.001), and 
self-efficacy (β = 0.081, p < 0.001). Disease knowledge significantly predicted patient participation behavior (β = 0.496, 

Table 2 Descriptive Statistics and Correlation of Study Variables (N=389)

Variables M ± SD 1 2 3 4 5

1. Disease knowledge 41.77±9.64 1 – – – –

2. Health literacy 99.81±13.67 0.114* 1 – – –

3. Social support 37.41±9.81 0.428** 0.194** 1 – –

4. Self-efficacy 22.54±5.54 0.417** 0.225** 0.704** 1 -

5. Patient participation behavior 76.48±11.08 0.435** 0.362** 0.684** 0.648** 1

Note: *p<0.05; **p<0.01.

Table 3 Results of Testing the Correlation Coefficients of Study Variables by Gender

Male (r) Female (r) z Score p

Disease knowledge versus health literacy 0.103 0.125 −0.217 0.414

Disease knowledge versus social support 0.538 0.335 2.462 0.007

Disease knowledge versus self-efficacy 0.494 0.352 1.690 0.046

Disease knowledge versus patient participation behavior 0.447 0.421 0.312 0.378

Health literacy versus social support 0.190 0.197 −0.071 0.472

Health literacy versus self-efficacy 0.247 0.205 0.431 0.333

Health literacy versus patient participation behavior 0.327 0.402 −0.843 0.200

Social support versus self-efficacy 0.683 0.717 −0.650 0.258

Social support versus patient participation behavior 0.689 0.679 0.183 0.427

Self-efficacy versus patient participation behavior 0.661 0.637 0.404 0.343

Note: There were 10 tests, and the significant alpha level was 0.05/10 = 0.005.
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Table 5 Mediation Analysis of Disease Knowledge and Patient Participation Behavior (N=389)

Effect Paths β SE 95% CI

Total effect – 0.496 0.052 [0.393, 0.598]

Total Indirect 

effect

– 0.352 0.042 [0.274, 0.442]

Direct effect Disease knowledge → patient participation behavior 0.144 0.043 [0.059, 0.228]

Indirect effect 1 Disease knowledge → health literacy → patient participation behavior 0.027 0.014 [0.006, 0.057]

Indirect effect 2 Disease knowledge → social support → patient participation behavior 0.193 0.030 [0.137, 0.254]

Indirect effect 3 Disease knowledge → self-efficacy → patient participation behavior 0.043 0.015 [0.017, 0.077]

Indirect effect 4 Disease knowledge → health literacy → social support → patient participation behavior 0.006 0.003 [0.001, 0.013]

Indirect effect 5 Disease knowledge → health literacy → self-efficacy → patient participation behavior 0.003 0.002 [0.001, 0.007]

Indirect effect 6 Disease knowledge → social support → self-efficacy → patient participation behavior 0.078 0.019 [0.045, 0.119]

Indirect effect 7 Disease knowledge → health literacy → social support → self-efficacy → patient 
participation behavior

0.002 0.001 [0.001, 0.006]

Table 4 Linear Regression Analysis of Patient Participation Behavior (N=389)

Variables Model 1 Model 2 Model 3

β t p β t p β t p

Constant – 15.613 <0.001 – 11.023 <0.001 – 5.028 <0.001

Sex 0.059 1.150 0.251 0.036 0.778 0.437 0.001 0.033 0.974

Age −0.010 −0.125 0.901 −0.052 −0.746 0.456 −0.016 −0.321 0.748

Education −0.083 −1.210 0.227 −0.035 −0.571 0.569 −0.053 −1.163 0.246

Marital status 0.026 0.427 0.669 0.024 0.452 0.651 0.021 0.535 0.593

Essential worker status −0.027 −0.387 0.699 0.013 0.210 0.834 0.033 0.722 0.471

Per capita family income 0.155 2.700 0.007 0.124 2.391 0.017 −0.013 −0.341 0.733

Payment −0.030 −0.528 0.598 −0.044 −0.842 0.400 −0.005 −0.125 0.901

Reason for the visit −0.035 −0.685 0.494 −0.005 −0.117 0.907 0.019 0.546 0.585

No. of chronic diseases 0.031 0.559 0.576 0.049 0.972 0.332 0.009 0.256 0.798

Disease knowledge 0.431 9.307 <0.001 0.121 3.196 0.002

Health literacy 0.236 6.345 <0.001

Social support 0.396 8.106 <0.001

Self-efficacy 0.274 5.642 <0.001

R2 0.011 0.781 0.823

Adjusted R2 0.009 0.776 0.817

Note: β, standardized beta.
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p < 0.001). After including health literacy, social support, and self-efficacy, disease knowledge still significantly 
predicted patient participation behavior (β = 0.144, p < 0.001).

Discussion
This study used the COM-B model to analyze how disease knowledge, health literacy, social support, and self-efficacy 
mediate patient participation behavior among chronic ill patients. The results showed that disease knowledge was 
positively related to patient participation behavior through four indirect pathways: (1) a relationship mediated by health 
literacy; (2) a relationship mediated by social support; (3) a relationship mediated by self-efficacy; (4) a relationship 
serially mediated by health literacy, social support, and self-efficacy. These findings have important implications for 
clinical practice. For example, healthcare professionals can design educational interventions to improve disease knowl-
edge in chronic ill patients, enhancing their health literacy and enabling better understanding of medical instructions and 
treatment decisions. An increase in disease knowledge also helps patients recognize the value of seeking professional 
guidance and boosts their confidence in managing their condition, which promotes active participation in their healthcare. 
Additionally, fostering social support networks and increasing self-efficacy through targeted strategies can further 
strengthen the positive impact of disease knowledge on patient participation behavior, ultimately improving health 
outcomes.

Capability and Patient Participation Behavior
Our results demonstrated that disease knowledge significantly influenced patient participation behavior both directly and 
indirectly, aligning with the COM-B model. The Knowledge-Attitude-Practice (KAP) theory asserts that knowledge 
serves as a prerequisite for action. Patients with chronic disease knowledge had stronger beliefs about their illness and 
greater motivation to adopt correct behaviors and practices.46,47 The significance of disease knowledge in enhancing 
patient participation in healthcare is well-established and is a key objective of most educational interventions.28 However, 
patients in our study exhibited low knowledge of chronic diseases, which may hinder their participation behavior. 
Previous studies have shown that chronic ill patients have high expectations for comprehensive disease knowledge, and 
education can enhance their self-efficacy.48–50 Effective chronic disease education should offer knowledge and boost 
motivation.51 Additionally, we found gender differences in the relationships between disease knowledge, social support, 
and self-efficacy. To maximize impact, future disease education initiatives should consider this gender difference.

Health literacy reflects an individual’s ability and confidence to manage their disease and maintain health,29,52 thus 
influencing their participation behavior. Higher levels of health literacy was associated with greater patient participation 
behavior, aligning with previous research.10 Additionally, health literacy can enhance social support and self-efficacy.53 

Patients with high health literacy communicate more effectively, increasing interactions and reshaping social networks, 
thereby boosting social support.54 More support from family, friends, or society enhances exposure to verbal 

Figure 1 The multiple mediation effect of health literacy, social support, and self-efficacy linking disease knowledge and patient participation behavior. 
Note: *p<0.05; ***p<0.001.
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encouragement about health-related behaviors, improving self-efficacy.54 Our study found that health literacy impacts 
patient participation behavior through the mediation of social support and self-efficacy, consistent with the COM-B 
model. These results indicate that policymakers and healthcare professionals should target patients with low health 
literacy to enhance their participation behavior by improving their health literacy.

Opportunity and Patient Participation Behavior
Our findings showed that social support mediates the relationship between disease knowledge and patient participation 
behavior, aligning with the COM-B model. Greater disease knowledge prompts patients to seek social support, aiding in 
the adoption of positive coping strategies, improving health management, and enhancing self-efficacy.55 In this study, 
social support includes healthcare professionals, family, friends, and others. Healthcare professionals are a key source of 
emotional and informational support.56 Given the Chinese cultural context, patients often rely heavily on healthcare 
professionals for information and communication support.57 Thus, healthcare professionals should offer personalized 
support to chronic ill patients to encourage their engagement in healthcare.

Motivation and Patient Participation Behavior
Our results confirmed that self-efficacy is a key psychological factor positively linked to patient participation behavior, 
consistent with the COM-B model and previous studies.58 Based on Bandura’s social learning theory, self-efficacy is an 
individual’s belief in their abilities, influenced by personal expectations and goals.59 High self-efficacy can improve 
treatment adherence in chronic ill patients. This study measured chronic ill patients’ self-efficacy regarding their 
participation behavior. Previous research has identified self-efficacy as the strongest correlate of patient participation 
behavior.60 While self-efficacy as a mediator between disease knowledge and patient participation behavior has been 
shown in other diseases,58 this study is the first to report its mediation between health literacy, social support, and 
participation behavior, warranting further validation.

Other Factors Related to Patient Participation Behavior
Income could affect patient participation behavior, consistent with previous studies among cancer patients.61 Possible 
explanations for this finding were that chronic diseases requiring lifelong treatment and incur high medical expenses, 
making income a factor that influences treatment options and participation autonomy. Developing and implementing 
interventions, especially for socially and economically disadvantaged groups, can help reduce inequality in this area.

Strengths and Limitations
This study investigated the relationship between disease knowledge, health literacy, social support, self-efficacy, and 
patient participation behavior based on the COM-B model. While previous studies have examined the influence of 
disease knowledge, health literacy, social support, and self-efficacy on patient participation behavior,29,52,60 this study is 
the first to investigate the interactions among these factors in chronic ill patients. The identification of four indirect 
pathways through which disease knowledge influences patient participation behavior offers a comprehensive under-
standing of the complex factors involved. Meanwhile, this study identified economic factors, particularly family income, 
as significant determinants of patient participation behavior, underscoring the necessity of addressing financial barriers to 
engage patients in healthcare, particularly among socially and economically disadvantaged groups like elderly and 
disabled people. However, there are several limitations. First, this study utilizes a cross-sectional design, which limits its 
ability to explain causal relationships between variables. To substantiate these causal relationships, future research 
employing longitudinal or experimental methodologies is necessary. Second, since participants were recruited from 
a single tertiary hospital, the findings may not be generalizable to patients in other regions. While we included several 
demographic subgroups (eg, age, gender, family income) to improve representativeness, multi-center studies with 
broader geographic sampling are warranted. Third, we employed validated scales to minimize measurement error and 
ensured anonymity to decrease subjective bias; however, self-reported questionnaires may still introduce bias. Fourth, we 
analyzed the total patient participation behavior scores among participants with different numbers of chronic diseases; 
however, we did not find a difference between those with one type, two types, and three or more types. Due to an 
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insufficient sample size, our study did not systematically assess the potential influence of concurrent chronic illnesses on 
patient participation behavior. Future studies with larger sample sizes should incorporate detailed assessments of 
comorbidities, such as stratified analyses, to better describe their role in patient participation behavior. Fifth, it is 
known that education has considerable impact on health literacy, which could further affect patient participation behavior. 
Since our data was collected from a tertiary hospital in Hangzhou, an economically prosperous city in eastern China, the 
average education level of its population is higher than that of cities in the central and western regions. The extent to 
which these findings can be generalized to chronic ill patients in other regions remains uncertain.

Practical Implications
There are both theoretical and practical implications for improving patient participation behavior among chronic ill 
patients. First, the mediating roles of health literacy, self-efficacy, and social support between disease knowledge and 
patient participation behavior in chronic ill patients were explored in this study. The mediation model suggests that 
a combined intervention of disease knowledge, health literacy, self-efficacy, and social support may be more effective in 
encouraging chronic ill patients to participate in their healthcare. Second, disease knowledge is critical for patient 
participation behavior among chronic ill patients. It is important to design targeted and feasible strategies to enhance 
disease knowledge. Disease-related knowledge education needs to align with the characteristics of chronic ill patients. 
The integration of multidisciplinary knowledge, such as risk factors, clinical medicine, and healthy lifestyles, can be 
regarded as a means to enhance the effectiveness of educational interventions. In the development of interventions aimed 
at enhancing disease knowledge, it is crucial to take into account patients’ health literacy capabilities. To optimize the 
effectiveness of these interventions, educational strategies for disease knowledge should be integrated with health literacy 
intervention strategies. Meanwhile, increasing self-efficacy level is an important measure to improve patient participation 
behavior in chronic ill patients. Self-efficacy intervention programs should be consistently conducted to enable chronic ill 
patients to participate more actively in their healthcare. Moreover, in addition to offering professional support, healthcare 
professionals should also raise awareness among family members (or friends) about the essential role of peer support. 
Lastly, as gender and economic inequality were identified as a potential barrier to patient participation in their healthcare 
in this study, healthcare professionals should pay special attention to female and economically disadvantaged patients.

Conclusion
This study identified the factors that affect patient participation behavior among chronic ill patients. The results showed 
that health literacy, self-efficacy, and social support were multiple mediators of the relationship between disease knowl-
edge and patient participation behavior. To encourage patients to actively participate in their healthcare, disease-related 
knowledge education from health professionals is crucial. In particular, the results showed that health literacy had 
a significant effect on patient participation behavior, indicating that higher levels of health literacy are associated with 
higher levels of participation in healthcare. Therefore, educational interventions should be designed to align content and 
delivery methods with each patient’s health literacy capabilities. Simultaneously, considering the influence of social 
support and self-efficacy on patient participation behavior, healthcare professionals should implement interventions 
designed to enhance patients’ self-efficacy and provide professional support. Additionally, they should also strive to 
raise awareness among family members and friends about the critical role of peer support. Lastly, during the intervention 
process, healthcare professionals should pay more attention to female and economically disadvantaged patients.
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