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Abstract

Background Chronic diseases are a global health challenge, and therefore, more attention should be paid to improv-
ing self-efficacy in people with chronic diseases. This study examined the relationship between family health and self-
efficacy, and explored the mediating role of perceived social support and the moderating role of health literacy. The
aim is to enhance the self-efficacy of chronic patients by improving family health, social support, and health literacy,
thereby improving their physical and mental state.

Methods A cross-sectional study based on psychological and behavioural factors was conducted, namely, the 2022
China Residents Survey, which included 5150 Chinese patients with chronic diseases. The General Self-Efficacy Scale-
Short Form was used to assess self-efficacy, the Health Literacy Questionnaire-short form was used to assess health
literacy, the Perceived Social Support Scale-Short Form was used to evaluate perceived social support, and the Chi-
nese version of the Family Health Scale-Short Form was used to assess family health status.

Results Family health of patients with chronic diseases had a significant positive effect on self-efficacy. Perceived
social support was identified as a partial mediator between family health and self-efficacy, accounting for 59.39%
of the total effect. Health literacy moderated the impact of family health on perceived social support and self-efficacy.

Conclusions Chronic diseases have become a global health challenge, and more attention should be paid
to improving the self-efficacy of the chronically ill population. Our results not only facilitate the understanding
of the relationship mechanisms between family health and self-efficacy in chronic patients but can also serve
as a guide for healthcare workers and policymakers who wish to provide better care for patients.
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Background

Chronic diseases such as cardiovascular disease and dia-
betes have become major global health threats and are
a burden to the medical system and economy. As the
largest developing country, China has a vast number of
patients with chronic diseases. Simultaneously, with
dramatic changes in lifestyle and an increase in popula-
tion aging, the incidence of chronic diseases is increas-
ing annually [1]. According the Sixth National Health
Service Statistical Survey in 2018, major chronic diseases
such as cardiovascular and cerebrovascular diseases, dia-
betes, and cancer account for more than 90% of China’s
disease economic burden, with the prevalence of chronic
diseases among people aged 55—64 years reaching 48.4%
and that among older adults aged 65 years and above
reaching 62.3%. Thus, it is crucial to prevent and manage
chronic diseases and provide effective ways to improve
the physical and mental health of the affected population.

Self-efficacy (SE) is the belief that a person can suc-
cessfully perform the behaviours required to produce an
outcome. In other words, it is confidence in a person’s
ability to accomplish something. Bandura states that it
determines whether an individual views their emotional
health in a self-helping or self-defeating manner [2]. As
a crucial psychosocial concept, SE is closely related to
the health and well-being of a population. For chronic
patients, self-health management is crucial for chronic
disease control and management, and SE is an important
prerequisite for self-health management [3]. Studies have
shown that older adults with higher SE can enhance their
confidence in their ability to manage symptoms related to
chronic diseases and consistently treat their illness over
the long term [4] and improve their skills to better cope
with diseases [5]. However, current levels of SE in chronic
patients are generally low [6]. Physical and mental dis-
tress due to illness and social alienation are reasons for
a decrease in SE [7]. Patients experience negative emo-
tions owing to the disease, and SE is reduced. A decrease
in SE is not conducive to good self-health management,
thereby aggravating disease. In the long run, this leads to
a vicious cycle. Therefore, it is important to improve SE
in chronic patients to overcome this dilemma.

Societies and families play important roles in man-
aging chronic diseases. Family is the core of society,
providing not only material support but also spiritual
and emotional support. Owing to a decline in psycho-
logical and physical function, chronic patients may
become dependent on others, while the family, as a
social system to which they are most likely to receive
support, plays a vital role in providing primary health-
care for patients. Studies have shown that family func-
tioning in patients with chronic diseases affects their
physical health and behavioural compliance [8]. Family
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members help chronically ill patients manage their con-
ditions [9], playing an important role in guiding pri-
mary care for chronic diseases [10].

The concept of family health (FH) has gradually
drawn attention in the control and management of
chronic diseases. FH refers to resources at the family
unit level, which are developed from the intersection
of the internal interactions of each family member’s
health, abilities, behaviours, personalities, and mem-
bers, as well as their physical, social, emotional, eco-
nomic, and medical resources [11]. It integrates the key
elements of previous concepts, such as family structure,
family function, and family social network; strengthens
the ability and sociability of the family to obtain exter-
nal resources; and emphasises health-related elements,
linking individual health with social group health [12].
FH is more important for chronic patients, especially
in Chinese families in the context of Confucian culture.
Under the influence of Confucianism, Chinese culture
is collectivist, and Chinese families maintain the health
of their members through mutual assistance and col-
lective action within family [13, 14]. Currently, the FH
level of Chinese families with chronic diseases is rela-
tively good [15]. Given the interdependence of Chinese
family culture, a higher level of FH can help maintain
a healthful family environment and improve patients’
health behaviors [15].

There is a close correlation between FH and SE levels.
Good family support significantly affects patient recov-
ery and SE. As the main source of support for chronic
patients, the family can enhance their SE and improve
self-care behaviors [16, 17]. Secondly, a broad network
of psychosocial family structures may influence SE [18].
Individuals with larger family support networks are
more likely to have higher SE [19]. In addition, there
is a statistically significant correlation between family
functioning and SE [20]. Puspasari et al. showed that
family functioning can improve SE [21]. A function-
ing family provides strong support for its members and
can improve self-confidence and problem-solving skills.
Subsequently, it enhances overall SE [22]. Meanwhile,
previous studies have shown a positive correlation
between family environment and SE [23]. Individuals
are more likely to have higher SE when an unhealthy
family environment transforms into a healthy and pro-
ductive one [24]. In conclusion, FH and SE are related.
Thus, we hypothesized: FH may have a positive effect
on SE, and good FH is conducive to improving SE.

Perceived social support (PSS) is an individual’s subjec-
tive perception of their own level of social support. Previ-
ous studies have shown that PSS is closely related to an
individual’s FH level, and social support has therefore
been regarded as an important resource for improving
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individual FH. Patients with higher PSS have been shown
to have higher FH levels and better family functioning
[25]. Likewise, chronic disease patients with high FH lev-
els typically have a good family atmosphere, high PSS,
and can actively face negative emotions. Perceived fam-
ily and social support has also been found to be closely
related with SE [17, 26]. Other studies have revealed a
positive correlation between PSS and SE [27, 28], and that
PSS is an important indicator of medication adherence
SE in patients [29]. Some cohort studies have also shown
that increases in specific types of PSS lead to increased
SE [30-32]. Therefore, we hypothesized: PSS may be a
vital mediating factor in the relationship between FH and
SE for patients with chronic diseases.

Health literacy (HL) is defined as the ability to obtain,
process, understand, and communicate health-related
information that contributes to health decision-making
and the management of health conditions [33, 34]. Con-
sidering HL as a resource, a higher level of HL is condu-
cive to a positive environment for the self-management
of patients with chronic diseases. Studies have shown
that patients with high levels of HL can effectively use
their social support systems and receive material and
psychological support [35], while maintaining a posi-
tive perception of their illness [36, 37]. This means that
the higher the HL, the stronger the patient’s ability
to cope with illness, and the less dependence on fam-
ily members to cope with health problems and access
support [38]. This indicates that high levels of HL may
enhance the positive effect of FH on PSS and dimin-
ish the negative impact of FH on PSS. HL in patients
with chronic diseases may moderate the relationship
between FH and PSS. Research also suggests that HL
and SE are closely related. High levels of HL contrib-
ute to the improvement of patients’ SE, which leads to
the control and improvement of disease [39]. Further
improvements in SE in the family environment, family
structure, and well-functioning individuals may occur
when the level of HL is high [40]. This indicates that
high levels of HL may enhance the positive effect of
FH on SE and diminish the negative impact of FH on
SE. HL may moderate the relationship between FH and
SE. In addition, previous studies have shown that HL
plays a crucial moderating role in similar contexts [41].
In terms of patient emotions, HL moderates the rela-
tionship between health anxiety and emotional regula-
tion. High levels of HL can buffer the negative effects
of health anxiety on emotional regulation [42], thereby
maintaining the stability of patients’ SE. In terms of
patient medication, medication literacy plays a moder-
ating role between family functioning and patient med-
ication adherence [43], and good literacy can enhance
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the positive impact of family functioning on patient
medication adherence. Meanwhile, according to the
protective factor-protective factor model [44], interac-
tions may occur between different protective factors,
and the effect of one protective factor on the outcome
variable may change depending on the level of the other
one. In this study, both HL and FH served as protec-
tive factors. The enhancement or weakening of HL may
lead to changes in the relationship between FH and
PSS, as well as between FH and SE. Based on the above
evidence, we hypothesized: HL may have a moderating
effect on FH and PSS relationships, as well as the mod-
erating effect on FH and SE relationships.

Previous research has primarily focused on chronic
patients” SE from the perspectives of family function,
family members’ health, and family support; however,
there is a lack of research on the SE of patients with
chronic diseases from the perspective of FH. Second,
when considering the influence of family factors, most
studies have been conducted only on family caregiv-
ers or family members, and few studies have been con-
ducted separately on chronic patients. Third, empirical
studies on the mental health of chronic patients tend
to focus on the impact of factors such as family func-
tion, structure, and social support on mental health but
rarely focus on how these influencing factors interact
and connect. The prevention and treatment of chronic
diseases has always been an important issue in China
and abroad, and the physical and mental health of peo-
ple with chronic diseases should receive full attention.
Exploring the relationship between FH and the SE of
patients can help improve patients’ SE and enhance the
self-health management of patients, enrich the relevant
theoretical framework of chronic disease management
and control, and provide a basis for local authorities
to formulate policies and interventions. Therefore,
this study aimed to explore the impact of FH on SE in
chronic patients and provide a theoretical basis for the
improvement of patients’ SE in China. Based on the lit-
erature review, we propose the following hypotheses:

Hypothesis 1 [H1]: FH positively correlates with SE
in patients with chronic diseases.

Hypothesis 2 [H2]: There is a mediating effect
between PSS, FH, and SE.

Hypothesis 3 [H3]: HL can moderate the associa-
tion between FH and PSS, as well as the association
between FH and SE. High levels of HL will buffer
against the effects of FH on PSS and the effects of FH
on SE.

Our proposed model for these relationships is shown in
Fig. 1.
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Methods

Samples and participants

The study data were obtained from a cross-sectional
survey conducted from 20 June to 31 August, 2022 that
focused on the psychology and behaviour of Chinese res-
idents [45]. The sample was selected from a comprehen-
sive range of locations across China, including 148 cities,
202 districts, 390 townships, and 780 villages. These loca-
tions were chosen to represent the diverse population
distribution across the 23 provinces of China, five auton-
omous regions, and four municipalities directly under
the Central Government [46, 47].

For study eligibility, participants had to be at least
12 years old, hold Chinese nationality as a perma-
nent resident, and have a limited travel history in the
past year (less than one month). The participants were
required to express their willingness to participate in the
study and provide informed consent. Additionally, they
were required to be capable of independently complet-
ing an online questionnaire or with the assistance of an
investigator, while comprehending the meaning of each
question. Exclusion criteria encompassed individuals
presenting with delirium, abnormal symptoms, and cog-
nitive impairment; participants concurrently engaged in
other similar research endeavors; and those displaying
unwillingness to participate.

Initially, we collected 30 505 questionnaires, from
which we selected a subset of 5684 patients with chronic
diseases based on clear rejection criteria, where the
response time was less than or equal to 240 s. After
checking the questionnaires for logical errors, such as
selection contradictions and discrepancies, 5150 valid
questionnaires were retained, comprising 2547 women
and 2603 men. Our screening process for respondents is
shown in Fig. 2.
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Variables

Independent variable: Family Health (FH)

This study considered FH as an independent variable,
taking into account family structure, function, and social
networks. It emphasises the ability to obtain external
resources and establish social connections while also
focussing on health factors and establishing a connec-
tion between individual and social group health [15].
The Family Health Scale—Short Form (FHS-SF) was
developed in Chinese by Crandall et al. [48], translated
by members of the China Family News Research Centre.
The FHS-SF summarises four dimensions related to fam-
ily social and emotional health: 1) FH social processes, 2)
FH social styles, 3) FH resources, and 4) external family
social support. There are 10 specific items, each scored
using a 5-point Likert scale during the assessment. Items
6,9, and 10 are scored inversely. According to a literature
review, the clinical cut-off points of the scale for assess-
ing FH are as follows: < 25% for poor FH, between 25 and
75% for moderate FH, and>75% for good FH. A final
score of 10—12 therefore indicates poor FH, a score of
13-37 indicates moderate FH, and a score of 38—50 indi-
cates good FH.

Dependent variable: Self-Efficacy (SE)

SE is the dependent variable in this study and was meas-
ured using the novel General Self-Efficacy Scale (NGSES),
developed by Chen et al. [49] and revised by Feng and
Chen [50], which comprises eight items. The reliabil-
ity and validity analysis of the NGLES-SF by Wang et al.
[51] determined that the three items were measured from
three dimensions: level or degree, intensity, and univer-
sality. A 5-point Likert scale ranging from 0 (strongly
disagree) to 4 (strongly agree) was used to measure SE.
Higher scores indicate higher SE. A low SE was defined
as a total score between 3 and 11, while a high SE was
defined as a total score between 12 and 15 [52].

Perceived
Social Support

Family Health

Self-Efficacy

Health Literacy

Fig. 1 Hypothetical model of family health, perceived social support, health literacy, and self-efficacy
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30505 participants
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Time <240 seconds

21916 participants

5684 participants

Chronic

5150 participants

Fig. 2 Screening process for respondents

Mediating variable: Perceived Social Support (PSS)

PSS emphasises an individually subjective perception
of how much social support is received, including three
dimensions, namely: family support (receiving emotional
help and support from family members), friend support,
and other support (leaders, relatives, colleagues), and
the questionnaire uses three items, each of which ranges
from O (strongly agree) to 6 (strongly agree). A final total
score between 3 and 7 is considered low support. This
study defined high support status as a total score between
15 and 28, whereas a total score between 8 and 14 indi-
cates moderate support status.

Moderating variable: Health Literacy (HL)

According to the World Health Organization (WHO),
HL refers to the ability to access, comprehend, recognise,
and transfer health information for different health con-
ditions to promote and sustain good health across one’s
lifespan [53]. The Health Literacy Questionnaire-Short
Form 12 (HLS-SF12) was used to assess applicability in
the Chinese population. This study employed a con-
densed version of the Health Literacy Scale comprising

Logical inconsistencies

nine items. Each item is rated on a 4-point Likert scale,
with higher scores indicating elevated levels of HL.
According to the European Health Literacy Project,
patients with an HL index of 33 or less are considered to
have limited HL [54]. Based on the literature, the popula-
tion was divided into two groups: a high HL group (34—
36 points) and a middle and low HL group (9-33 points).

Covariates

This study employed personal, family, and social char-
acteristics as control variables. The personal character-
istics surveyed include gender (1=male, 2 =female), age
(1=12-17 years old, 2=18-59 years old, 3=60 years
old and above), type of household registration (1=non-
agricultural, 2=agricultural), highest level of educa-
tion (1=below primary school, 2=junior high school,
3 =high school, 4 =technical secondary school, 5=bach-
elor’s degree or above), and subsidy as a binary variable
(1=yes, 0=no); Family characteristics refer to different
types of families, including 1=nuclear family, 2 =back-
bone family (parents and married children), 3=single-
parent family, 4=other types of families. Other types of
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families include conjugal families, joint families (con-
sisting of parents and two or more married children, or
a group of unmarried siblings), dink families (consisting
of two couples who have chosen not to have children),
intergenerational families, single families (a family that
chooses not to marry or remarry after divorce but lives
independently), reformed families (in which at least one
couple has marriage experience and may have children
from previous marriages), cohabiting families (in which
two romantically involved people live together on a
continuous and stable basis but are not married), fami-
lies with same-sex couples, etc. The per-capita monthly
income of the family is categorised into three groups: 1-3
represents income less than or equal to ¥1500, ¥1501—
¥6000, and greater than ¥6000, respectively. Social char-
acteristics were measured by social status on a scale of
1-7, with 1 being the lowest and 7 the highest. The term
"social status" is employed herein to signify subjective
social status, which may be defined as the subject’s own
perception and self-evaluation of the social class to which
their family belongs [55, 56].

Statistical analysis

The data for this study were processed and analysed using
SPSS 25.0 and the PROCESS v2.16.3 plug-in. The social
and demographic characteristics of the participants were
analysed using frequency (percentage) statistics. A uni-
variate analysis was performed for continuous variables.
An independent samples t-test was used to differentiate
categorical variables and discuss the effects of the three
primary control variables (individual, family, and soci-
ety) on the dependent variables. Descriptive statistics
and Pearson correlation tests were used to assess correla-
tions between FH, SE, HL, and PSS, with P<0.05 consid-
ered statistically significant. This study used a bootstrap
program to analyse the significance of PSS in the medi-
ating role of FH and SE. A total of 5000 bootstrap sam-
ples with a 95% confidence interval (CI) were selected.
The mediating effect of PSS on the FH and SE of patients
with chronic diseases, after controlling for variables, was
tested using Model 4 with the PROCESS macro program.
Finally, to examine the moderating effect of HL on the
relationship between FH and PSS and FH and SE, Model
8 of the PROCESS macro program was used.

Results

Common method bias test

An exploratory factor analysis was conducted using
Harman’s single-factor test. The results showed that
there were seven factors with special values greater
than 1, and the factor with the highest explained vari-
ation rate was 32.791%, which was less than the critical
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value of 40%, indicating that there was no serious com-
mon method bias.

Personal, family and social statistics of the participants
Among the 5150 valid questionnaires for patients
with chronic diseases, 50.5% were male and 49.5%
were female. The majority were young and middle-
aged people aged 18-59 years (55.6%) and older peo-
ple aged 60 years and over (42.9%). Most respondents
were registered as non-agricultural households (52.4%)
and lived in urban areas (66.8%). The highest number
of respondents had a university education or higher
(35.8%), of which 76.3% received some sort of financial
aid. Of the participants, 38.0% came from nuclear fami-
lies, and 40.7% of the patients with chronic diseases had
an average monthly income of 3001-6000 yuan. Most
participants rated their social status as roughly in the
middle of the scale (34.7%) (Table 1).

Single factor analysis of self-efficacy in chronic disease
patients

There were significant differences in SE between
patients with chronic disease according to gender, age,
type of household registration, permanent residence,
highest level of education, subsidy enjoyment situation,
family type, family income, and social status (P<0.01).
Therefore, we adjusted for these factors as control vari-
ables in subsequent analyses (Table 2).

Descriptive statistics and correlation analysis of primary
research variables

Descriptive statistics and Pearson’s correlation tests
were performed for FH, SE, HL, and PSS. The results
showed that the score of FH in the chronic patients’
group was 26.35+6.241, the total score of SE was
8.60+2.40, the total score of PSS was 12.76 +3.635,
and the total score of HL was 18.42 +5.329. There was
a significant positive correlation between the variables
(P<0.01), indicating that there was no collinearity
problem among the four variables, which was suitable
for further exploration using path analysis (Table 3).

The mediating role of perceived social support

Model 4 of the PROCESS macro procedure was used
to examine the mediating effect of PSS on the FH and
SE of patients with chronic illness, after controlling
for variables. As shown in Table 4 and Fig. 3, H1 was
established and FH significantly positively predicted SE
(B=0.1514; P<0.001). FH significantly and positively
predicted PSS (B=0.2461, P<0.001). Both PSS and FH
significantly positively affected SE (f =0.3653, P<0.001;
=0.0615, P<0.001).
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Table 1 Personal, family, and social statistics of participants

(N=5150)
Characteristics Number Percentage
Personal characteristics
Gender
Men 2603 50.5
Women 2547 49.5
Age
12-17 82 1.6
18-59 2861 55.6
=60 2207 429
Household registration type
Non-agricultural 2701 524
Agriculture 2449 476
Permanent residence
Urban 3439 66.8
Rural 1711 332
Education
Primary school and below 1467 284
Junior high school 876 17.0
Technical secondary school or high school 961 18.6
College degree or above 1846 35.8
Subsidised
Have 3927 76.3
Nothing 1223 23.7
Family characteristics
Family type
Nuclear family 1957 380
Stem family 1582 30.7
Single-parent family 216 4.1
Other forms of family 1395 270
Family per capita monthly income
<3000 1912 37.1
3001-6000 2099 40.7
>6000 1139 22.1
Social characteristics
Social status
1 80 16
2 293 57
3 856 16.6
4 1787 34.7
5 1322 257
6 553 10.7
7 259 5.0

A bootstrap procedure was used to test the significance
of the mediating effects of PSS on FH and SE. The boot-
strap sampling frequency was selected 5000 times and a
95% CI was set. Table 5 shows that the total effect value
was 0.1514 (95% CI: 0.1417-0.1610), the direct effect
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value of FH on SE was 0.0615 (95% CI: 0.0526—-0.0704),
and the mediating effect value of PSS was 0.0899 (95% CI:
0.0820-0.0985), accounting for 59.39% of the total effect,
indicating that PSS partially mediated the relationship
between FH and SE. Thus, H2 is supported.

Moderated mediation effects
Model 8 of the PROCESS macro program was used to test
the moderating effect of HL status. The results showed
that after controlling for variables, the product term of
FH X HL was a significant predictor of PSS (=-0.0058,
P<0.001, 95% CI: —0.0077— —0.0039) and interaction was
a significant predictor of SE (p=-0.0013, P<0.001, 95%
CIL: —0.0024 - —0.0002), suggesting that HL moderated
both the prediction of PSS and SE by FH. Thus, H3 was
confirmed (see Table 6). Although the moderating effect
of health literacy was statistically significant, the B values
of these results were relatively small, which means the
actual impact may be limited. This is because the large
sample size could detect smaller effects, thereby increas-
ing the likelihood of statistical significance in the results.
To further analyse the moderating effect of HL, the
total HL score was divided into high and low groups
according to the mean score plus or minus one stand-
ard deviation for a simple slope test. The results showed
(Fig. 4) that in the low-HL group (M-1SD), FH had a
significant positive predictive effect on PSS (simple
slope=0.0705, 95% CI: 0.0613—-0. 0779); in the high-HL
group (M+ 1SD), the positive predictive effect of FH on
PSS was significantly attenuated (simple slope=0.0494,
95% CI: 0.0397-0.0593), indicating that the positive pre-
dictive effect of FH on PSS decreased with increasing
individual HL levels. The results showed (Fig. 5) that FH
had a significant positive predictive effect on SE in the
low-HL group (simple slope=0.0478, 95% CI: 0.0374—0.
0581); for patients with chronic disease and higher HL,
the positive predictive effect of FH on SE was signifi-
cantly attenuated (simple slope =0.0342, 95% CI: 0.0225—
0.0458), indicating that as individual HL increased, the
positive predictive effect of FH on SE decreased (see
Table 7).

Discussion

The study results showed that patients with chronic
diseases had an average SE of 8.60, indicating a low SE
level. This score was lower than those reported by Ge
et al. [52] and Jianrong et al. [57] in their studies on the
general population using the same scale. These findings
suggest that low SE among chronic patients requires
urgent attention and measures by all stakeholders to
improve SE. This study found that self-efficacy was
lower among women, minors aged 12—17 years, agricul-
tural households, living in countryside, low education
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Table 2 Single factor analysis of self-efficacy in chronic patient population (N=5150)
Self-efficacy(SE)
M+SD t/F
Gender Men 7.73£2390 2.785%*
Women 74712414
Age 12-17 6.61+2.693 28.774**
18-59 7.81+2.340
>60 7.37£2447
Household registration type Non-agricultural 7.85+2.363 4.209**
Agriculture 7.33+£2421
Permanent residence Town 7.81+2393 0.018**
Countryside 71942377
Education Primary school and below 7.07+2338 37.250%*
Junior high school 7.65+2482
Technical secondary school or high school 7.80+2.331
College degree or above 7.91+2.390
Subsidy enjoyment situation Have 7.30+2.653 54.451%%
Nothing 7.70+2314
Family type Nuclear family 7.84+2325 13.306**
Stem family 7.58+2.367
Single-parent family 71342623
Other forms of family 7.38+2.490
Family per capita monthly income <3000 740+2.365 12.864**
3001-6000 7.66+2.446
>6000 7.85+2371
Social status 1 6.74+3.404 14.903**
2 7.05+2.605
3 72242275
4 7.55+2.349
5 7.85+2.321
6 7.90+2.348
7 8.23+2.740

" P<0.01

Table 3 Statistical and Pearson correlation analysis results (N=5150)

Variable Basic statistics The correlation coefficient between variables
M SD Min-max 1 2 3 4
Family health(FH) 26.35 6.241 10-50 1
Self-efficacy(SE) 8.60 2405 3-15 0.415%* 1
Perceived social support(PSS) 12.76 3635 3-21 0.437** 0.635** 1
Health literacy(HL) 1842 5.329 9-36 0.446%* 0.423** 0.384** 1

" P<0.01

level, receiving government assistance and subsidies,
single-parent family, low income and low social sta-
tus patients with chronic illness, which is similar to
the findings of previous studies [58, 59]. These char-
acteristics mostly coincide with the socially vulnerable

groups, which are often disadvantaged in social devel-
opment in terms of economic income, competitiveness,
social status, rights and interests, etc., and have to bear
great material and mental pressure, and there are limi-
tations due to their own cultural, political or their own
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Table 4 Testing the mediating effect of perceived social support
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Dependent variable Independent variable B 95% ClI R? F
Lower Upper

Self-efficacy(SE) Family health(FH) 0.1514%** 0.1418 0.1610 0.1951 124.568***
Perceived social support(PSS) Family health(FH) 0.2461%** 0.2317 0.2606 0.2048 132.361%**
Self-efficacy(SE) Perceived social support(PSS) 0.3653%** 0.3501 0.3805 04375 363.330***

Family health(FH) 0.0615%** 0.0526 0.0704
" P<0.001

Perceived
Social Support
0.2461*** 0.3653***

Family Health

0.0615***

Self-Efficacy

Fig. 3 Pathways of influence of the mediating role of perceived social support

Table 5 Decomposition table of total effect, direct effect, and
indirect effect

Point estimate  95% Cl Ratio of effect
Lower Upper
Total effect 0.1514%** 0.1418 0.1610
Direct effect 0.0615%** 0.0526 00704 04061
Indirect effect ~ 0.0899%** 0.0820 0.0985  0.5939

" P<0.001

conditions [60], which make it more difficult to obtain
and use adequate and abundant resources compared to
other groups. Because of their own economic, cultural,
political or other conditions [60], they are less likely
than other groups to have access to and use sufficient

Table 6 Path-coefficients of the moderated mediating model

and abundant resources, have less confidence in them-
selves to achieve [61, 62], and have a lower sense of
self-efficacy. We hope that all sectors of society will pay
more attention to chronic disease patients with these
characteristics to ensure that their needs are met and
that they receive appropriate support in various aspects
such as health care and safety.

This study examined the relationship between FH and
SE in patients with chronic disease. The results indicated
that FH has a significantly positive impact on SE among
those living with chronic illnesses. The healthier the fam-
ily, the greater the SE of patients to control their behav-
iour, as supported by previous research [18, 63]. Over
time, individuals with chronic diseases are more likely to
experience negative emotions such as weakness, depres-
sion [63], and anxiety [64]. People with chronic illness

Dependent variable Independent variable 95% ClI R? F
Lower Upper
Perceived Social Support(PSS) Family health(FH) 0.1758*** 0.1600 0.1916 0.2555 5137.0000***
Health literacy(HL) 0.1808*** 0.1606 0.2010
Int-1 —0.0058*** -0.0077 —0.0039
Self-efficacy(SE) Perceived social support(PSS) 0.3412%** 03257 03567 0.4533 5136.0000***
Family health(FH) 0.0410%** 0.0316 0.0503
Health literacy(HL) 0.0718%** 0.0600 0.0836
Int-2 —0.0013*** —0.0024 —0.0002

Note: Int-1 Family health X Health literacy, Int-2 Family health x Health literacy

™ P<0.001
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Fig. 5 The moderating effect of health literacy on the direct relationship between family health and self-efficacy

and their families form strong bonds with each other.
Such support may be helpful in building and reinforc-
ing self-confidence, coping with disease, and managing
their emotions [65]. Additionally, family plays a crucial
role in the adoption and maintenance of health-pro-
moting behaviours as part of the social support system
[66]. Consequently, they can enhance patient SE by pro-
viding positive social support, including emotional and

informational support [67]. It is important to note that
self-management is crucial for controlling and manag-
ing chronic diseases as it can reduce hospitalisation rates
and improve prognosis. SE is a key factor in successful
self-management. It thus follows that the construction
of a healthy family should be the focus of this study. The
improvement of family health is dependent upon the
efforts of family members and the participation of the
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Table 7 Analysis of the regulatory role of health literacy
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Path Health literacy(HL) Effect Boot SE 95% ClI
Lower Upper
Family Health — Perceived Social support(FH- ~ —5.3288 (M-1SD) 0.0705 0.0047 0.0613 0.0799
Pss) 0.0000 (M) 00600 0.0039 00526 00677
53388 (M+1SD) 0.0494 0.0049 0.0397 0.0593
Family Health—Self Efficacy(FH-SE) —5.3288 (M-1SD) 0.0478 0.0053 0.0374 0.0581
0.0000 (M) 0.0410 0.0048 0.0316 0.0503
53388 (M+1SD) 0.0342 0.0059 0.0225 0.0458

wider society, with the objective of helping patients with
chronic diseases to improve their confidence in disease
control.

The results showed that after controlling for variables
related to individual, family, and basic social characteris-
tics, PSS played a positive mediating role in FH and SE in
people with chronic diseases. During treatment, chronic
patients receive a high level of social support, which
expands their problem-solving pathways and enhances
their personal abilities, thereby enhancing their SE [7].
FH promotes the improvement of social support systems
for patients with chronic diseases. A good family envi-
ronment and rich network of family resources can make
it easier for patients to access other social resources,
thereby improving the level of social support. Previous
research has also shown that family cohesion and subjec-
tive socioeconomic status are strongly related to social
support [68, 69]. In addition, a functioning family, along
with good family support, can increase patients’ self-con-
fidence, which in turn enhances their SE [21, 22, 70, 71].
This suggests that FH levels affect the level of patients’
PSS, and thus affect SE. High levels of social support
and SE can improve patients’ quality of life [72—74] and
reduce negative emotions such as depression [26]. There-
fore, in the process of treatment and management, com-
munity health service organizations can develop health
intervention plans, such as forming community health
support groups and chronic family management groups
to help patients establish an effective social support sys-
tem with family at the core, thereby improving patients’
PSS to increase their SE.

Additional studies have shown that HL plays a crucial
role in moderating the relationship among FH, PSS, and
SE in chronic patients. As HL levels increased, the posi-
tive predictive effects of FH on PSS and SE decreased.
The positive relationship between FH and PSS weakened
in the HL group. That is, chronic disease patients with
high HL have a lower level of FH due to a poor FH life-
style and a lack of FH resources [75]. This in turn leads to
a lower level of PSS [76]. However, higher HL may result

in greater health knowledge, correct health cognition
and mindset, and higher self-care abilities [77]. Patients
with chronic diseases can actively seek health-related
help and use resources to deal with difficult situations
[78]. HL positively correlates with PSS [79]. Interventions
aimed at regulating high HL can improve low PSS scores
to some extent [80]. Therefore, PSS scores of patients
with chronic diseases may not be as low. HL also mod-
erated the direct effect of FH on SE in chronic patients.
As individual HL improved, the positive predictive effect
of FH on SE decreased. If a patient with a chronic dis-
ease has high HL but poor FH owing to inadequate social
and emotional health processes and insufficient external
social support, their SE may be low [81]. However, if they
have critical HL, they can communicate better [82] and
actively use information to improve their situation [15,
83], eventually increasing their SE [84, 85]. Therefore, the
SE of patients with chronic diseases may not be as low; in
2022, the HL level of Chinese residents was 27.78% [86],
indicating significant room for improvement.

Given this context, along with our results, there is an
urgent need to increase the HL levels in patients with
chronic diseases and the entire population. In the future,
in health strategies at the national level, national public
health services should extend their focus from individual
health to the larger family context. Especially in China,
with the accelerated rate of urbanisation and the aging of
the population, family structures are becoming increas-
ingly complex and the social determinants of health are
more diverse, which poses a number of challenges to
health strategies, and makes it all the more necessary to
develop family-centred health promotion strategies, and
also to comprehensively take into account the complex
characteristics of different families, such as the type of
family, the per capita monthly income of the family, the
number of children, the social status, and to take into
account the development of medical technology At the
same time, it is also necessary to take into full consid-
eration the complex characteristics of different families,
such as family type, per capita monthly income, number
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of children, social status, and the development of medical
technology, and to take into full consideration the char-
acteristics of the family and its impact on society, so as
to formulate a scientific strategy for health promotion
and management in accordance with local conditions.
For example, healthcare workers should not only pro-
vide health education to patients with chronic diseases
but also extend HL efforts to include family members. To
effectively improve HL in patients with chronic diseases,
it is important to situate HL efforts within the context of
FH rather than just individual care. This approach aligns
with the increasing commitment to shared roles and
active family-centred care, and allows patients to man-
age their health better and ultimately achieve their health
promotion goals. At the same time, public health policies
and interventions should emphasise the positive impact
of family health and health literacy on the self-efficacy
of patients with chronic diseases, and establish a better
social support network to promote family-based chronic
disease management, and gradually build a collaborative
management model of “individual-family-community
service system” to improve the efficiency of chronic dis-
ease management. For example, using family physician
contracting services as a means to strengthen communi-
cation between medical professionals and patients with
chronic diseases and their caregivers, guiding patients
and their caregivers to understand relevant knowledge
about chronic disease prevention, control and manage-
ment, and improving the overall health literacy of the
family, as well as enhancing patients’ self-efficacy and
self-management skills. Finally, governments must adopt
a more comprehensive view of the health system in order
to support this strategy, concentrating on issues such as
the distribution of healthcare resources, the ability of
medical professionals to communicate, and institutional
elements that encourage patients and their families to
actively participate in their care. Governments ought to
focus more on creating more all-encompassing interven-
tions, training medical staff to carry them out, educat-
ing and preparing the public, and constructing a public
health infrastructure and healthcare system that supports
and enables this shift.

This study has some limitations. First, the cross-sec-
tional design used limited the establishment of a causal
relationship between FH and SE. Future studies should
use longitudinal designs to determine the direction
of these associations. Second, as information was col-
lected from the study participants, there may have been
reporting bias, social desirability bias and recall bias,
which could have affected the accuracy and reliability
of the findings. Future research could include objective
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measures or ecological momentary assessment(EMA) to
validate the accuracy and reliability of self-reported data.
Third, this study focused solely on the mediating role of
PSS and moderating role of HL, disregarding other poten-
tial mechanisms between FH and SE in individuals with
chronic illnesses. Future research should investigate addi-
tional individual, family, social, and other factors that
are beyond the scope of this study. Finally, statistical sig-
nificance may be overestimated due to large sample sizes,
which may have some impact on the actual significance
of the results. Statistical significance does not necessarily
imply that the results are of equal importance or impact
in practice, and it is recommended that when reporting
statistical results, future researchers should not assess the
practical significance of the results based on statistical sig-
nificance alone, but should combine it with effect sizes to
understand the value of the research findings in practice.

Conclusions

In a context where chronic diseases have become one of
the global health challenges, more attention should be
paid to improving the SE of the chronically ill population.
Our results not only facilitate the understanding of the
relationship mechanisms between FH and SE in chronic
patients but can also serve as a guide for healthcare work-
ers and policymakers who wish to provide better care for
patients. To support this, the government can formu-
late a series of measures to improve the self-efficacy of
patients with chronic diseases; improve the family health
of patients by focusing on the construction of a healthy
family environment and adherence to family values; and
at the same time, establish a family-centred and effec-
tive social support system to improve the external social
support network of patients. Medical workers can extend
the health literacy work from the patient’s personal care
relationship to the improvement of family health, to more
effectively improve the health literacy of the chronic dis-
ease population. This will result in managing self-health
better, and ultimately, in achieving the purpose of health
promotion.
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