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Purpose: To test a hypothetical pathway model to estimate the links between health literacy, social support, illness perception, and
disease management self-efficacy.

Methods: This cross-sectional study, conducted from June to October 2022, involved the recruitment of 210 patients with chronic
diseases at two primary care facilities. Participants completed the Health Literacy Management Scale, Self-Efficacy for Managing
Chronic Disease 6-Item Scale, Social Support Rating Scale and Brief Illness Perception Questionnaire. We used the PROCESS macro
for R to determine the hypothetical pathway model.

Results: The direct effect of health literacy on self-efficacy was significant ($=0.1792, 95% CI: 0.0940-0.2644), and social support
played a partial mediating role between health literacy and self-efficacy (ES=0.0761, 95% CI: 0.0398—0.1204). Illness perception
moderated the relationship between social support and self-efficacy (f=—0.0153, 95% CI: —0.0268- —0.0039).

Conclusion: Proposed a conceptual model including the mediating effect of social support and the moderating effect of illness
perception, which helps to clarify the underlying mechanisms between health literacy and self-efficacy.
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Introduction

A well-known key approach to scientifically manage chronic diseases, reduce morbidity and mortality, reduce health care
expenditures, and improve the quality of life of chronic disease patients is to encourage patients to self-manage. This process
requires patients to conduct behavior management of their lifestyle, physiology, psychology and other aspects to reduce the
adverse effect of disease.' Studies have shown that self-management plays a positive role in maintaining and improving
patients’ health behaviors and conditions, as well as in reducing healthcare service utilization rates.” Therefore, an increasing
number of researchers are interested in identifying the factors that determine self-management ability.

Health literacy is considered to be the core basis for determining self-management ability and is significantly associated
with patient health outcomes.”> > The Institute of Medicine of the National Academies defines Health literacy as the ability
to obtain, understand and process health-related information.® Nutbeam believes that it comprises functional, commu-
nicative, and critical literacy in ascending order of difficulty.” Functional literacy refers to reading and writing skills;
interactive literacy refers to the ability to extract meaning from different sources of information and share information; and
critical literacy refers to the ability to analyze health information obtained using critical thinking.>’” These skills are

necessary for patients to understand symptoms and problems, make appropriate health decisions and act accordingly.
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Paasche-Orlow and Wolf proposed a framework for health literacy and health outcomes and hypothesized that self-efficacy
might link health literacy and self-management behaviors.® Self-efficacy refers to an individual’s confidence in his or her ability
to complete tasks.” Abundant evidence has shown that self-efficacy can independently predict self-management behavior.'®'?
Health literacy and self-efficacy play an important role in patient self-management as they provide the foundational skills to
implement self-management for patients and reinforce their general belief in their ability to overcome difficulties and complete
tasks. However, different results have emerged regarding the impact of health literacy on self-efficacy. Several studies have found
that health literacy can improve patients’ self-management through the role of self-efficacy. Patients with higher health literacy
may have more confidence in their own abilities, which may ultimately have a positive effect on self-management. For example,
among elderly diabetic patients in Iran, self-efficacy was linked to medication adherence and physical activity, with health
literacy being a predictive factor of self-efficacy.'® Similarly, a study in the United States indicated that self-efficacy mediates the
relationship between health literacy and adherence to diabetes medication. Patients with higher numeracy skills may exhibit
elevated levels of self-efficacy, which in turn result in a higher level of diabetes medication adherence and a lower level of
glycated hemoglobin.'* However, other studies have not confirmed this relationship between health literacy, self-efficacy and
health outcomes.>' These inconsistent conclusions may be attributed to different measurement tools or ignoring other variables
that may affect the specific direction of the relationship between health literacy and self-efficacy.

Social support is a promising mediating variable to explain the relationship between health literacy and self-efficacy. Social
support generally refers to the social resources or help that persons perceive and receive, which can be reflected in three aspects:
the perception of support, the provision of support and the structure of social networks.'® Studies have shown that good social
support means having a reliable social network (such as family and friends) and being able to make full use of these resources to
alleviate the negative emotions caused by the disease, thereby increasing patients’ confidence in engaging in healthy
behaviors.'”™"? A previous study showed that low health literacy is associated with lower social networks and may lead to the
loss of necessary social support.”’ Liu’s study recently supported this finding:'® people with lower health literacy are more likely
to hide their plight and avoid social interactions, while people with better health literacy are more likely to receive sufficient
support and devote their resources to solving their health problems. In the Geboers et al study, older adults with low health
literacy were associated with loneliness, low participation in social activities, and few regular social contacts, which limited their
ability to maintain social networks and may have lost some social support.”!

Illness perception plays a key role in chronic disease management. Illness perception refers to the emotions and thoughts
that individuals form about their disease, and maintaining or developing positive illness perceptions can enhance disease
management self-efficacy.”? A cohort study of managed rehabilitation in trauma patients showed that patients’ confidence in
their adherence to rehabilitation exercise varied by different levels of illness perception; maintaining a negative illness
perception undermined patients’ confidence in their adherence to exercise.”* In addition, the level of illness perception differs

with different levels of social support. Studies have shown?*?°

that patients with high social support seem to have more
positive illness perceptions than patients with low support because they show better emotional control and perceive less pain
caused by the disease. Generally speaking, disease management self-efficacy tends to be weaker in individuals with negative
illness perception but stronger in individuals with high social support. This connection has attracted our attention: can social
support also significantly improve the self-efficacy of individuals with negative illness perception?

Although many studies have been interested in the relationship between health literacy, self-efficacy and self-management,
few have focused on the factors that link health literacy and self-efficacy. Therefore, this study aimed to explore the link
between health literacy, social support, illness perception and self-efficacy, which is of great significance for developing
specific interventions to improve patients’ self-efficacy and thus their self-management abilities. Based on the above findings,
we hypothesized that (H1) health literacy is related to self-efficacy; (H2) social support has a mediating effect between health
literacy and self-efficacy; and (H3) illness perception has a moderating effect between social support and self-efficacy.

Methods
Study Design and Sample

A cross-sectional survey was performed in this study by using convenience sampling. Participants were recruited from
a community hospital in Daqing City and a health center in Lanxi County from June to October 2022. Participants were invited
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to participate in the study after their physical examination or visit. The inclusion criteria were adult patients who (i) currently
suffered from at least 1 chronic disease, (ii) had a disease duration > 3 months, and (iii) provided written informed consent.
Patients were excluded if they met one of the following criteria: (i) nonchronic diseases (eg, acute inflammation, fractures) or
(i1) aphasia, deafness, dementia, depression, or taking antidepressants. Chronic disease in this study refers to the presence of
any disease or condition that has lasted for three months or longer and may worsen over time. To minimize potential
confounders and ensure the reliability of the results, patients with dementia and depression were excluded from the study.

After obtaining the consent of the participants and their caregivers, face-to-face interviews were conducted with the
participants to understand their general information, including age, education level, and current diseases. The participants
were then introduced to the instructions for filling out the scale and allowed to complete the scale by themselves. If
participants were unable to complete the scales themselves, researchers read each scale item and recorded their responses.
All data were collected one-on-one with the investigator. Consent for the study was obtained from the ethics committee
of the Daqing campus of Harbin Medical University (HMUDQ20211210003) and conducted in compliance with the
ethical guidelines of the Declaration of Helsinki.

Measures

Health Literacy

HL was measured using the Health Literacy Management Scale (HeLMS) developed by Jordan et al and translated into
Chinese by Sun et al*®?’ It is the most commonly used scale to evaluate the level of health literacy in patients with
chronic diseases. The HeLMS comprehensively evaluates three skills of health literacy, including 24 items in 4 domains:
information acquisition ability, communication interaction ability, health improvement willingness, and economic sup-
port willingness. Examples of items included “understanding the doctor’s orders”, “reading usage information of

LR N3

medications”, “evaluating and discerning health information encountered”, “inquiring about unclear aspects of treatment
with the doctor”, “discussing health problems with others”, “willing to invest time and resources in health problems”, etc.
These items are rated on a five-point Likert scale (from 1 to 5). The higher scores are, the better the respondent’s health

literacy. The Cronbach’s o of HL in this study was 0.920.

Self-Efficacy

SE was measured using the Self-Efficacy for Managing Chronic Disease 6-Item Scale (SES6) developed by Lorig et al,*®
which measures multiple aspects of self-efficacy, including emotional control, communication with doctors, symptom
management, role function, and perceived adaptability to different aspects of chronic diseases, such as pain, fatigue, and
trust. Each item is scored from 1 (no confidence at all) to 10 (full confidence). The final score for SES6 was the total sum of

the scores of the six items. A higher number indicated higher SE. The Cronbach’s a of the SE in this study was 0.916.

Social Support

SS was measured using the Social Support Rating Scale (SSRS) developed by Xiao,?’ which is a commonly used assessment
tool for social support in China. The SSRS includes 10 items and 3 dimensions: objective support, subjective support and
support utilization. The items included “residential situation in the recent year (living with family or friends, living alone,

99 < LRI

living with strangers)”, “sources of solace and concern during times of distress”, “relationship with neighbors and colleagues”,
“level of support and care received from family”, “frequency of participation in group activities”, “methods of seeking help
faced with troubles” and so on. Higher subscale and total scores indicating better social support. The Cronbach’s o of the SS in

this study was 0.705.

lliness Perception

IP was measured using the Brief Illness Perception Questionnaire (BIPQ) developed by Broadbent et al.*® The Brief IPQ
consists of 9 items. The first 8 items evaluate the following dimensions: identity (symptoms), timeline, consequences,
control, emotions, concerns, and illness understanding. The last item is an open-ended response item asking the
participants to list the three most important factors that they perceive as causes of their illness. Items 1-8 are measured
with a 0-10 Likert-type response scale. The total score ranges from 0 to 80 points. A higher BIPQ score indicates
a greater perceived psychological burden of illness. The Cronbach’s a of the IP in this study was 0.788.
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Data Analysis

Descriptive statistics (mean, standard deviation, median, interquartile range and frequency distributions) were conducted
to show the demographic characteristics. Independent ¢-tests and analysis of variance (ANOVA) were used to examine
the differences in self-efficacy by sample characteristics. Pearson correlation and Spearman correlation analysis were
used to examine the relationship between variables.

In our conceptual model (Figure 1), path c represents the total effect of the predictor variable health literacy on the
outcome variable self-efficacy. The total effect includes the direct effect of health literacy on self-efficacy (path c’) and
the indirect effect on self-efficacy through social support (path a*b).

The mediation and moderated mediation models were analyzed using the PROCESS macro 4.0.1 for R compiled by
Hayes (http://processmacro.org/index.html). The bias corrected 95% confidence interval (CI) was calculated with 5000

bootstrapping resamples. First, we tested whether the association between health literacy and self-efficacy was mediated
by social support using Model 4. If the 95% CI of the indirect effect (path a*b) did not contain 0, it indicated that the
mediating effect was significant. Next, Model 14 was used to test whether illness perception has a moderating effect on
path b. Likewise, if the 95% CI of the interaction did not contain 0, a significant moderated mediation effect could be
established. Finally, simple slope analyses were used to aid interpretation of the interaction plots. All statistical analyses
were conducted using R-Studio. Statistical significance was defined as a two-tailed p value of <0.05.

Results

Sociodemographic Characteristics and Self-Efficacy

A total of 210 patients with chronic diseases participated in this study. Of these, 46% had more than one disease. Most
patients had cardiovascular and cerebrovascular diseases (117 cases), and the fewest patients had rheumatic immune
diseases (13 cases). The median age of participants was 63 years. Most of the participants were married (92%), had
a primary school education or below (43%), had a per capita monthly household income of 3000-5000 yuan (38%), and
currently lived in rural areas (56%). After data analysis, it was found that there were significant differences in the self-
efficacy scores of participants with different ages, education levels, monthly household income, residence and multi-
morbidity (all P<0.01) (Table 1).

Bivariate Correlations Among All the Variables

Correlation analysis showed that health literacy was significantly positively correlated with social support (»=0.395, P<0.01)
and self-efficacy (+=0.479, P<0.01). Social support was significantly positively correlated with self-efficacy (=0.528,
P<0.01). However, illness perception was not significantly associated with health literacy or self-efficacy (Table 2).

Health Litheracy Self-Efficacy

Social Support

TlIness Perception

7

Self-Efficacy | |Health Litheracy

Health Litheracy Self-Efficacy

Figure | (A) (HI, H2) Conceptual framework for the mediating effect of social support between health literacy and self-efficacy; (B) (H3) The moderating effect of illness
perception in the second half pathway.
Notes: c, total effect; c’, direct effect; a*b, indirect effect.
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Table | Sociodemographic Characteristics and the Distribution of Self-Efficacy (n=210)

Variables Total N(%)/xtSDIM (P;s, Pys5) Self-Efficacy ritlF
Age 63(52, 70) 35.414+10.524 r=—0.262%*
Gender

Female 103(49%) 34.718+9.185 t=—0.940
Male 107(51%) 36.084x11.673

Educational

Primary school or under 90(43%) 34.867+9.392 F=8.520%*
Middle or high school 70(33%) 35.229+10.908

College or above 50(24%) 40.260+10.425

Monthly incomes

<3000 63(30%) 30.143+10.286 F=12.583**
3000~5000 79(38%) 37.456%10.064

>5000 68(32%) 37.926+9.603

Marital status

Married 193(92%) 35.503+10.545 t=0.409
Unmarried 17(8%) 34.412+10.548

Place of residence

Rural areas 117(56%) 33.538+9.547 t=—2.950%*
Urban areas 93(44%) 37.774%11.250
Multimorbidity

No 113(54%) 38.009+10.760 t=3.992%*
Yes 97(46%) 32.392+9.428

Notes: t, values of t-test; F, values of ANOVA; r, values of correlation analysis; Multimorbidity: 22 diseases; **P<0.01.
Abbreviations: X, mean; SD, standard deviation; M(P25, P75), median and interquartile range.

Table 2 Statistical Description and Related Analysis Results

%*SDIM (P35, Pys) HL ss P SE

HL 78.252+18.4354 |
SS 35.171£7.4871 0.395%* |
IP 38(26.00, 47.00) 0.000 —0.009 |
SE 35.414£10.5238 0.479%F | 0.528% | —0.067 |

Note: *P<0.01.
Abbreviations: X, mean; SD, standard deviation; HL, health literacy; SS, social support;
IP, iliness perception; SE, self-efficacy; M (P,s, P7s), median and interquartile range.

Mediation Analyses
The regression results (Table 3) show that the total effect (path c) of health literacy on self-efficacy is significant
(#=0.2553, P<0.01) after controlling for age, education level, monthly household income, residence and multimorbidity.
In addition, the significant coefficients of path a ($=0.1393, P<0.01) indicate that there is a significant correlation
between health literacy and social support. Similarly, the significant coefficients of b ($=0.5464, P<0.01) indicate that
there is a significant correlation between social support and self-efficacy.

Bootstrap analysis was used to further test the mediation effect. The results show that the direct effect of health
literacy on self-efficacy is significant (Boot 95% CI=0.0940~0.2644). The mediating effects of social support (path
a*b=0.0761, Boot 95% CI=0.0398~0.1204) are also significant (Table 4).

Moderated Mediation Analyses
The regression results (Table 5) show that health literacy ($=0.1793, P<0.01) and social support (5=0.5147, P<0.05) can
significantly affect self-efficacy, and health literacy can significantly affect social support (6=0.1393, P<0.01), indicating

Patient Preference and Adherence 2024:18 https: 661

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zou et al Dove

Table 3 Mediation Analysis

Path Predictor Outcome p t R R? F
Variable Variable

c HL SE 0.2553 | 5.7057*¢ | 0.53 | 0.28 | 12.88

a HL SS 0.1393 | 4.3638% | 0.52 | 0.27 | 12.64

c HL SE 0.1792 | 4.1479*% | 0.62 | 0.39 | 18.13

b SS SE 0.5464 | 6.0150**

Notes: Controlling for age, education level, monthly household income, residence and multimorbidity;
**p<0.01.
Abbreviations: HL, health literacy; SS, social support; IP, illness perception; SE, self-efficacy.

Table 4 Bootstrap Analysis for Total, Direct, and Mediation Effects

Effect Type ES Boot SE Boot 95% CI RE %
LL UL
Total Effect 0.2553 0.0448 0.1671 | 0.3436

Direct Effect 0.1792 0.0432 0.0940 | 0.2644 70%
Indirect Effect | 0.0761 0.0209 0.0398 | 0.1204 30%

Note: Indirect effect: health literacy—social support—self-efficacy.
Abbreviations: ES, effect size; SE, standard error. Cl, confidence interval; RE,
Relative mediation effect.

Table 5 Moderated Mediation Analysis

Predictor Outcome p t LLCI uLci
Variable Variable

HL SS 0.1393 4.3638** 0.0764 0.2022
HL SE 0.1793 4.1652%* 0.0944 0.2642
SS SE 0.5147 5.6980%* 0.3366 0.6928
SS*IP SE —0.0153 | —2.6408* | —0.0268 | —0.0039

Notes: Controlling for age, education level, monthly household income, residence and
multimorbidity; **P<0.01.

Abbreviations: HL, health literacy; SS, social support; IP, illness perception; SE, self-
efficacy; Cl, confidence interval.

that health literacy can affect self-efficacy through the mediating effect of social support. Finally, the product term of
illness perception and social support (/=—0.0153, P<0.01) has a significant effect on self-efficacy (Figure 2).

The mediating effect size and 95% Bootstrap CI of social support are calculated when the mean of illness perception
minus one standard deviation, the mean, and the mean plus one standard deviation, respectively (Table 6). Specifically,
the mediating effect of social support between health literacy and self-efficacy is moderated by illness perception, and the
mediating effect is weakened with the increase in illness perception (the corresponding 95% Boot CI did not contain 0).
Figure 3 visually shows the effect of social support on self-efficacy in patients with different illness perceptions. The line
for patients with low illness perception is steeper, indicating that social support is more predictive of self-efficacy in
patients with low disease perception.

Discussion

This research found that among these three variables (HL, SP and SE), any two groups of variables are related and, as
expected, social support plays a partial mediating role between health literacy and self-efficacy. Furthermore, illness
perception can modulate the second half of the mediating process of social support in health literacy and self-efficacy.
Hypotheses 1, 2, and 3 were proven.
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0.2553%**
Health Litheracy f——————9| Self-Efficacy

Social Support

IlIness Perception

7
0.1393** 0.5147%%* /
-0.0153**
0.1793**
Health Litheracy P Self-Efficacy

Figure 2 The final moderated mediation model.
Note: *P<0.01.

Both health literacy and self-efficacy can promote patients to be more active and better at managing their disease and
maintaining health.>’ But health literacy plays a more foundational role in self-management, as they are necessary skills
to improve one’s health, such as mastering the correct way of taking medicines, consulting doctors about exercise
methods that improve symptoms, and analyzing the correctness of health information obtained.”? Mastering these skills
increases the likelihood of successfully managing one’s own disease.**>* The formation of self-efficacy is influenced by
direct experience (past experience of self-success or failure), indirect experience (demonstration of others, role model),
and verbal persuasion (persuading to have the ability to complete a certain task).”> Therefore, in terms of self-
management, individuals with high health literacy may have more successful direct experience to improve their
confidence in self-management. The health literacy scale used in the study assesses not only functional and critical
literacy but also interactive literacy, which is defined as the ability to communicate with others in daily life to gain
information about one’s own health.” Due to age and disease, older adults with chronic diseases have gradually narrowed
their social circles and reduced their social networks and support.”® However, patients with high health literacy indicate
a higher ability to communicate with others, which may increase the times of interactions with others, thereby helping
them to better reshape their social networks and increase sources of social support. As mentioned above, more support
from family, friends or society may increase an individual’s indirect experience and exposure to more verbal persuasion
about engaging in healthy behaviors, thus improving the individual’s self-efficacy. The above discussion may explain the
link between health literacy and self-efficacy and the mediating role played by social support. Of course, the causal link
between these variables still needs to be verified in the future through specialized study designs.

Another key finding of this study is that illness perception can moderate the relationship between social support and self-
efficacy. Specifically, compared with patients with low illness perception, the effect of social support on the self-efficacy of
disease management is attenuated in patients with high illness perception. High illness perception means that patients perceive
more threats from disease and show more negative emotions such as worry, fear and depression.*® Emotional support from
social network members (family, friends, etc.) can alleviate patients’ physical and mental discomfort caused by the disease,

Table 6 The Mediating Effect of Social Support on Different Levels of
lliness Perception

IP Mediating Effect Size | Boot SE | BootLLCI | BootULCI
M-1SD 0.1012 0.0270 0.0530 0.1590
M 0.0717 0.0196 0.0372 0.1125
M+1SD 0.0422 0.0185 0.0098 0.0829

Abbreviations: IP, illness perception; M, mean; | SD, one standard deviation; SE, standard
error; Cl, confidence interval.
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43.5 -
—— Low IP
38.5 —a— High IP
5 3354
28.5
235 . .

Low SS High SS

Figure 3 Moderating effects of illness perception on the relationship between social support and self-efficacy.
Abbreviations: IP, illness perception; SS, social support.

encourage patients to actively cope with the disease, and improve their confidence in coping with the disease.’” However,
negative illness perception is often accompanied by the deterioration of the disease.*® At this time, the physical discomfort
experience intensifies, and negative emotions increase. Only a small part of this physical and mental pain is compensated by
the emotional support of family members or friends, and pain reduces patients’ ability to manage the disease. Assessing
differences in illness perceptions among people with chronic diseases is important because these differences can be used to
guide community interventions. The complex relationship among social support, self-efficacy, and illness perception indicates
that a single social support intervention may not significantly improve self-efficacy in groups with high illness perception.
Integrated and personalized strategies are waiting to be developed.

We constructed a conceptual model with health literacy as the foundation, social support as the core, and illness perception
as the entry point. This pathway model linking different concepts can help to optimize the design of interventions to improve
patient outcomes. Overall, the health literacy and social support of patients in this study were at a moderate level, but
confidence in their own disease management was not strong, suggesting that particular attention should be paid to moderating
effect of illness perception on self-efficacy. Based on these findings of this study, We suggest that community nurses build
a free communication platform for patients with chronic diseases to strengthen nurse-patient communication and improve
patients’ health literacy and social support. In addition, special attention should be paid to nursing psychological education of
comorbid patients to make up for the fact that single social support or disease education cannot significantly improve the self-
efficacy of patients with high illness perception.

Limitations

First, this is a cross-sectional study, so it cannot explain cause-and-effect relationships between variables. Second, all
participants were from primary care settings in China. It is unclear whether the findings can be generalized to patients
from other regions. Finally, the participants in our study were all patients who spontaneously visited a doctor or
underwent a physical examination. Those who were unable to ambulate freely due to illness were excluded, which
may have led to potential sample selection bias. Some patients received help from researchers in completing the
questionnaire, which may have affected the authenticity of the questionnaire results.

Conclusion
In this study, we found that health literacy can directly affect disease management self-efficacy and can indirectly affect
self-efficacy through the mediating effect of social support. In addition, the predictive role of social support on self-

efficacy was attenuated in patients with high illness perception.
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