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Background and objectives: Older patients with chronic heart failure have
severe somatic symptoms, which lead to high levels of social frailty and loss of
quality of life. Understanding the demographic and disease factors of quality of
life and its relationship with social frailty is beneficial to overall health for older
patients with chronic heart failure. This study aims to explore the relationship
between social frailty and quality of life in older patients with chronic heart
failure and to verify whether family insufficiency and social networks moderate
this relationship.

Methods: A multi-centre cross-sectional study was conducted on 443 older
patients with chronic heart failure from three tertiary hospitals in China. The
study questionnaire included a general information questionnaire, the HALFT
scale (social frailty), the Family APGAR Index (family insufficiency), the LSNS-6
(social networks), and the MLHFQ (quality of life). Hierarchical regression analysis
was used to assess the factors influencing quality of life; the SPSS PROCESS
Marco Plug-in was employed to conduct mediation analysis.

Results: The results showed that age, the number of hospitalizations, and NYHA
classification influenced the quality of life in older patients with chronic heart
failure. Social frailty, family insufficiency, and social networks were related, and
family insufficiency and social networks mediated the relationship between
social frailty and quality of life, with mediating effect sizes of 25.87, 99.5 and
58.97%, respectively.

Conclusion: This study shows that high levels of social frailty are associated with
reduced quality of life in older patients with chronic heart failure. Decreasing
family insufficiency and extending social networks help alleviate social frailty’s
adverse effects on the quality of life in older patients with chronic heart failure.
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1 Introduction

Chronic heart failure (CHF) is a progressive clinical syndrome
resulting from myocardial damage, leading to impaired ventricular
systolic or diastolic function (1). Globally, over 64.3 million individuals
are affected by CHE, and its prevalence continues to rise due to
population aging and improved survival rates (2). CHF is associated
with frequent hospital readmissions, high mortality, and significant
healthcare costs. More than 90% of CHF patients experience
distressing somatic symptoms—such as dyspnoea, fatigue, oedema,
and sleep disturbances—that severely compromise their quality of life
(QOL) (3, 4).

According to the World Health Organization (WHO), health-
related QOL reflects individuals’ perceptions of their position in life
within their cultural and value contexts (5). In heart failure patients,
QOL is a key clinical outcome encompassing physical, psychological,
emotional, and social dimensions. Older CHF patients often report
significantly lower QOL compared to individuals with hypertension,
angina, or other chronic illnesses (6, 7). QOL is closely linked to
re-hospitalizations and mortality rates. Moreover, severe somatic
limitations and social withdrawal can lead to loneliness and deteriorating
well-being (8). As an important component of social resources, leisure
activities are as fundamental to QOL as health. Activities such as visiting
friends, playing games, or running errands not only enhance social
networks and emotional well-being but also play a key role in life
satisfaction (9).

Social frailty (SF) refers to a persistent lack of access to essential
social resources, such as emotional support, meaningful social roles,
and financial security (10). Approximately two-thirds of older CHF
patients experience SE, which is often associated with worse health
outcomes, including poor disease management and reduced QOL
(11). SF has also been linked to physical frailty, depression, and
increased mortality (12-14). As the family remains a central pillar
of support for older adults, its role in mitigating SF is critical. It is
worth emphasizing that aging is a natural stage of life that brings
with it a series of physical, psychological, and social changes. Taking
measures to maintain or improve the QOL as we age is the key to
active and healthy aging. Improving SF is one of the most
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recommended non-pharmacological strategies to improve the QOL
in old age (15).

Family inadequacy (FI) is defined as the family’s diminished
capacity to provide adequate care and support for older adults,
often due to absence or insufficient resources (16). In
dysfunctional families, poor care coordination can negatively
affect medication adherence, diet, and daily routines, thereby
lowering QOL (17). Family functionality has been identified as
a protective factor against physical frailty and a determinant of
QOL in older CHF patients (18). Previous studies have verified
the correlation between family function and QOL of older adults,
but there are currently few studies that use family insufficiency
as a mediating variable to verify its role between SF and QOL in
older CHF patients.

Social networks (SNs)—defined as reciprocal connections
between individuals and society—play a key role in reducing
loneliness and enhancing well-being (19). Strong SNs are associated
with better cognitive status, lower risk of readmission, and improved
QOL (20). These networks also help to alleviate the financial and
emotional burden on families. This study is the first to use SNs and FI
as mediating variables to verify their effects on the relationship
between SF and QOL in older CHF patients.

To better understand the interplay between QOL, SE, FI, and
SNs in older CHF patients, this study is guided by Maslow’s
Hierarchy of Needs (21). This model categorizes human needs into
five levels: physiological, safety, love/belonging, esteem, and self-
actualization. CHF patients must simultaneously manage physical
symptoms, ensure emotional and social support, and strive for
psychological well-being. Based on this framework, we propose the
following hypotheses:

HI: Social frailty independently affects QOL.
H2: SE FI, SNs, and QOL are interrelated.
H3: FI and SNs mediate the relationship between SF and QOL.

The conceptual framework is presented in Figure 1.

Social frailty

Family
insufficiency

Quality of life

Social
networks

Social frailty

FIGURE 1

The chain-mediating model of family insufficiency and social networks between social frailty and quality of life. ¢ = total effect of social frailty on
quality of life. ¢ = direct effect of social frailty on quality of life. al*bl = indirect effect of social frailty on quality of life via family insufficiency
a2*b2 = indirect effect of social frailty on quality of life via social networks. al*d21*b1 = indirect effect of social frailty on quality of life via family
insufficiency and social networks. Total effect (c) = direct effect (c) + indirect effect (al*bl) + indirect effect (a2*b2) + indirect effect (al*d21*b1).

3 Quality of life
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2 Materials and methods
2.1 Design

This is a multi-center cross-sectional study.

2.2 Participants

443 older patients with chronic heart failure were recruited from
the Northeast (Shandong Province), Northwest (Shaanxi Province),
and South (Guizhou Province) in China. The recruitment period was
from October 2022 to June 2023. Participants aged >60 years with a
confirmed CHF diagnosis according to established guidelines were
eligible. Exclusion criteria included severe visual/hearing impairment,
neurological disorders (e.g., dementia, stroke, epilepsy), psychiatric
conditions (e.g., schizophrenia), and advanced terminal diseases.

Following the rule of thumb requiring 10-20 participants per
variable, and assuming 14 variables, we estimated a required sample
size of 140-280. Allowing for a 20% non-response or invalid
questionnaire rate, the final target was 168-336 participants. Figure 2
shows the flowchart process of participant recruitment.

2.3 Ethics and procedures

This study strictly abides by the Declaration of Helsinki and has
been approved by the School of Nursing and Rehabilitation Ethics

10.3389/fmed.2025.1639935

Review Committee of Shandong University (approval no.: 2023-R-
004; approval date: 3 February 2023).

Written informed consent was obtained from all participants.
Data collection was conducted by a PhD student who had received
systematic scientific research training and specialized questionnaire
collection methods. Each interview and questionnaire completion
took approximately 20-25 min. All participants were told they had
the right to withdraw from the study without affecting subsequent
treatment. All data were processed anonymously and destroyed after
the end of the study.

2.4 Measurement instruments

Five questionnaires were used for data collection, namely the
general information questionnaire, the Help, Participation, Loneliness,
Financial, and Talk (HALFT) scale, the Family Adaptation,
Partnership, Growth, Affect, and Resolve (APGAR) Index, the Lubben
Social Network Scale-6 (LSNS-6), the Minnesota Living with Heart
Failure Questionnaire (MLHFQ).

2.4.1 General information questionnaire

This study used a general information questionnaire to
collect covariates, including age, gender, marital status, residence,
education level, monthly household income, number of
hospitalizations, the New York Heart Association (NYHA)
classes, and number of chronic diseases. All general information
was obtained by a trained investigator reviewing the medical

Older CHF patients from three
tertiary hospitals in China

Convenient

sampling
< Inclusion
criteria
A 4
Four hundred eighty
CHF patients

Nineteen CHF patients lost

questionnaires, seven withdrew
from the survey, and eleven

submitted invalid questionnaires

Four hundred forty-three CHF

patients included

FIGURE 2
The flowchart process of participant recruitment.

Frontiers in Medicine

03

frontiersin.org


https://doi.org/10.3389/fmed.2025.1639935
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Huang et al.

records. The coding of the category variables is affiliated by
supplementary file.

2.4.2 The help, participation, loneliness, financial,
and talk (HALFT) scale

This study used the Help, Participation, Loneliness,
Financial, and Talk (HALFT) scale to collect independent
variable (social frailty). The HALFT scale consists of five
dimensions: being unable to help others, limited social
participation, loneliness, financial difficulties, and having no
one to talk to. Five items: Item 1: Have you helped friends or
family this past year? Item 2: Have you participated in social or
leisure activities in the past year? Item 3: Have you felt lonely in
the past week? Item 4: Was your income last year sufficient to
cover your living expenses for one year? Item 5: Do you have
someone to talk to every day? One point is calculated for ‘no’
answers to items 1, 2, 4, and 5, but for ‘yes’ answers to item 3.
The total scores of the HALFT scale ranged from 0 to 5 points;
the higher the scores were, the higher the SF level was. The
Cronbach’s alpha coefficient of the HALFT scale is 0.736. The
HALFT scale was developed by MA et al. specifically for Chinese
older people and has been widely used in Chinese communities
and clinical settings (22-24).

2.4.3 The family adaptation, partnership, growth,
affect, and resolve (APGAR) index

This study used the Family Adaptation, Partnership, Growth,
Affect, and Resolve (APGAR) Index to collect mediator 1 (family
insufficiency). The Family APGAR Index is a tool used to assess family
functioning by examining five key dimensions: Adaptation,
Partnership, Growth, Affection, and Resolve. It consists of five items,
each corresponding to one of these dimensions, and each item is
typically rated on a scale to determine the level of satisfaction within
the family. Each item is scored by a three-point Likert scale ranging
from 0 (not at all) to 2(always). The total score is 0-10 points, with the
lower scores indicating the higher FI level. The Cronbach’s alpha
coefficient of the Chinese version of the Family APGAR Index is 0.91
(25, 26).

2.4.4 The Lubben social network scale-6 (LSNS-6)

This study used the Lubben Social Network Scale-6 (LSNS-6)
to collect mediator 2 (social networks). The LSNS-6 consists of
two dimensions: family network (3 items) and friends’ network
(3 items). Six items: How many relatives do you see or hear from
at least once a month? How many relatives do you feel at ease
with that you can talk to about private matters? How many
relatives do you feel close to such an extent that you could call on
them for help? How many friends do you see or hear from at least
once a month? How many friends do you feel at ease with that
you can talk to about private matters? How many friends do
you feel close to such an extent that you could call on them for
help? Each item is scored by a six-point Likert scale (0 = none,
1 = one, 2 = two, 3 = three to four, 4 = five to eight, and 5 = nine
and above). The total scores range from 0 to 30, with higher
scores indicating more extensive social networks. The Cronbach’s
alpha coefficient of the Chinese version of the LSNS-6 is 0.83
(27, 28).
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2.4.5 The Minnesota living with heart failure
questionnaire (MLHFQ)

This study used the Minnesota Living with Heart Failure
Questionnaire (MLHFQ) to collect the dependent variable (quality of
life). The MLHFQ is a specialized tool for self-assessment of QOL in
CHEF patients. It consists of 21 items on a 0-5 Likert scale. The scale
ranges from 0 to 105, representing the best to the worst QOL, more
specially, higher MLHFQ scores indicate worse quality of life. The
MLHFQ consists of two domains: the physical domain (8 items with
a scale range of 0-40) and the emotional domain (5 items with a scale
range of 0-25), and the remaining eight items are only used to
calculate the total score. The Cronbach’s alpha coefficient of the
Chinese version of the MLHFQ is 0.95 (29, 30).

2.5 Statistical analysis

IBM SPSS Statistics Version 26.0 (IBM, Armonk, NY,
United States) was applied for data analysis. Category variables are
described as frequencies and percentages. Numerical variables are
expressed as means (16) and standard deviations (SD). Considering
the lack of normal distribution of some variables based on
Kolmogorov-Smirnov tests (p-value <0.05), Spearman correlation
analysis opted to explore the relationships of variables. An
independent sample t-test and ANOVA were used to perform a single-
factor analysis of QOL. Stepwise Regression analysis was used for
multiple-factor analysis of QOL. The value of R? ranges between 0 and
1. The closer it is to 1, the better the model fits the data. The variance
inflation factor (VIF) is less than 5, so there is no multicollinearity. In
the regression analysis, covariates were added to Model 1, SF to Model
2, and FI and SN to Model 3. A threshold of 0.05 was established for
statistical significance.

Multiple mediation was tested using PROCESS macro-Model 6
with 5,000 bootstrap samples to estimate indirect effects via family
insufficiency (FI) and social networks (SNs). SF was set as X, FI was
set as M1, SNs was set as M2, and QOL was set as Y. The indirect
effects in this model include (1) through FI (alb1), (2) through SNs
(a2b2), and (3) through FI and SNs (ald21b2). The sum of indirect
effects = albl + a2b2 + ald21b2. If M1 and M2 are not present, the
direct effect of X on Y is ¢ The total effect of X on Y (16) is the direct
effect + indirect effects: ¢ = ¢ + albl + a2b2 + ald21b2. All covariates
were controlled in the mediation model. Bootstrap results were
considered significant if the 95% confidence interval did not
contain zeros.

3 Results
3.1 Participants’ characteristics

Four hundred eighty questionnaires were distributed for this study,
of which 19 were lost, 7 participants were withdrawn, and 11 were
invalid. Four hundred forty-three valid questionnaires were returned for
a valid response rate of 93.81%. The main characteristics of the study
participants are shown in Table 1. The mean age of the participants was
67.72 years (SD =6.328), and the majority were female (63%).
Approximately 11.3% of the participants were divorced, widowed, or
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TABLE 1 Comparison of differences between quality of life in demographic and disease-related data (n = 443).

Variables n(%)/mean (SD)

Quality of life

Mean (SD) t/F/r value

Age 67.72 (6.328) 40.83 (28.007) —0.029 0.541
Gender —0.215 0.830
Female 279 (63.0%) 40.61 (27.947)
Male 164 (37.0%) 41.2 (28.19)
Education level 7.522 <0.001
Primary school or illiterate 270 (60.90%) 37.17 (27.874)
Secondary school 139 (31.40%) 44.77 (27.439)
College or above 34 (7.70%) 53.76 (26.008)
Marital status 0.512 0.609
Single 50 (11.30%) 42.74 (31.354)
Married 393 (88.70%) 40.59 (27.586)
Residence —5.212 <0.001
Rural 227 (51.20%) 34.26 (26.975)
Urban 216 (48.80%) 47.74 (27.461)
Living situation —0.82 0.413
Living alone 51 (11.50%) 37.8 (31.009)
Living with others 392 (88.50%) 41.22 (27.611)
Number of chronic diseases 0.126 0.90
None or one 274 (61.90%) 40.96 (27.491)
Two or more 169 (38.10%) 40.62 (28.904)
Number of hospitalizations 1.85 (1.561) 40.83 (28.007) —0.111 0.019
Monthly household income 1.458 0.225
Less than 1,000 RMB 102 (23.0%) 45.1 (26.21)
1,000 to 2,999 RMB 154 (34.80%) 41.07 (28.302)
3,000 to 5,999 RMB 121 (27.30%) 37.28 (27.674)
6,000 RMB or more 66 (14.90%) 40.17 (30.236)
NYHA classification 3.109 0.026
Class I 96 (21.70%) 44.42 (26.117)
Class IT 254 (57.30%) 42.25(30.418)
Class I1I 68 (15.30%) 326 (16.828)
Class IV 25 (5.60%) 34.96 (30.016)
Distribution areas 1.091 0.355
Northwest China 124 (28.0%) 44.95 (27.33)
Northeast China 176 (39.70%) 41.87 (28.96)
South 143 (32.30%) 40.24 (26.15)

single; 60.9% had an education level of primary school or below; 392
people were cohabiting with others, 51 were living alone; 169 people had
two or more chronic diseases; 216 people were living in rural areas; the
mean of the number of hospitalizations was 1.85(SD = 1.561); and 154
people had a monthly household income of 1,000 to 2,999 yuan. There
were 96, 254, 68, and 25 people with NYHA classes I-1V, respectively.
124(28%), 176(39.7%), and 143(32.3%) people, respectively, came from
Northwest, Northeast, and South China.

Frontiers in Medicine

3.2 Single-factor analysis of QOL

Independent sample t-test showed that residence (t =—5.212,
p <0.001) influences QoL. ANOVA results showed that NYHA classes
(F=3.109, p = 0.026) and education level (F = 7.522, p < 0.001) are
influencing factors of QOL. Spearman correlation analysis showed
that number of hospitalizations (r=-0.111, p=0.019) is an
influencing factor of QOL. Table 1 gives the details.
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TABLE 2 Correlation analysis of social frailty, family insufficiency, social networks and quality of life (n = 443).

Variables

Mean (SD)

Quiality of life

Social frailty

Social networks Family insufficiency

Quality of life 40.83 (28.007) 1

Social frailty 2.37 (1.461) 0.454°%* 1

Social networks 15.51 (6.138) —0.520%* —0.314%* 1

Family insufficiency 6.9 2(3.009) —0.685%* —0.266%* 0.467%* 1

##p < 0.01.

TABLE 3 Regression analysis of quality of life (n = 443).

Variable The first layer The second layer The third layer
Standardized beta p value Standardized beta p value Standardized beta p value

Control variables

Number of

hospitalizations ~0.080 0.087 —0.082 0.047 —0.066 0.071

Class II -0.040 0.485 -0.056 0.267 -0.02 0.654

Class 111 -0.127 0.022 -0.159 0.001 —0.099 0.025

Class IV -0.065 0.199 -0.076 0.087 —0.069 0.078

Urban 0.217 <0.001 0.152 0.003 0.119 0.009

Secondary school 0.002 0.968 0.007 0.882 0.012 0.777

College or above 0.062 0.233 0.048 0.295 0.035 0.396

Independent variables

Social frailty 0.452 <0.001 0.219 <0.001

Mediators

Family insufficiency —0.477 <0.001

Social networks —0.242 <0.001

Adjusted R® 0.069 0.27 0.598

Fvalue 5.675 ‘ <0.001 21.416 ‘ <0.001 66.686 ‘ <0.001

3.3 Correlation of SF, FI, SNs, and QOL

The mean level of SF is 2.37(SD = 1.461), the mean level of SN is
15.51(SD = 6.138), the mean level of FI is 6.92(SD = 3.009), and the
mean level of QOL is 40.83(SD = 28.007). Spearman correlation analysis
indicated SF (r = 0.454, p < 0.01) was positively correlated with QOL. It
also revealed that SNs (r = 0.520, p < 0.01) and FI (r = —0.685, p < 0.01)
were negatively associated with QOL. Table 2 gives the details.

3.4 Multiple-factor analysis of QOL

The multiple stepwise regression analysis results showed in model
1, adjusted R2 is 0.069, indicating that the number of hospitalizations,
residence, and NYHA classes can predict QOL, with an explanation
of 6.9%. In model 2, adjusted R2 is 0.27, indicating that SF can
significantly expect QOL, with a net explanation of 20.1%. In model
3, R2is 0.598, indicating that FI and SNs can predict QOL, with a net
explanation of 32.8%. The main effect of SF on QOL is significantly
reduced, suggesting that FI and SNs may mediate between SF and
QOL. Table 3 gives the details.

Frontiers in Medicine

3.5 Mediation analysis of Fl and SNs
between SF and QOL

The bootstrap results indicated that the path standardized
coefficient of SF on FI (path al) was —0.2873 (95% CI: —0.7791,
—0.4044), the path standardized coefficient of FI on QOL (path bl)
was —0.4754 (95% CIL: —5.0673, —3.7821), the path standardized
coefficient of FI on SNs (path d21) was 0.3682 (95%CI: 0.5771,
0.9252), the path standardized coefficient of SF on SNs (path a2) was
—0.2420 (—1.3744, —0.6593), the path standardized coefficient of SNs
on QOL (path b2) was —0.2436 (—1.4371, —0.7861). The total effect
(path ¢) and direct effect (path ¢’) of SF on QOL were 0.4529 (95% CI:
7.1090, 10.2560) and 0.2316 (95% CI: 3.1750, 5.7049), respectively.
The total indirect effect of SF on QOL (path al*bl + path
al*d21*bl + path a2*b2) is 0.2213 (95% CI: 0.1635, 0.2774). The
indirect impact of sequential multiple mediating effects of FI and SNs
is 95.55%, calculated by (path al*b1 + path al*d21*bl + path a2*b2)/
(path ), and is a partial mediation. The mediating effect size of FI is
58.97%, calculated by (path al*b1)/(path ¢’). And the mediating effect
size of SNs is 25.87%, calculated by (path a2*b2)/(path ¢’). Table 4
gives the details.
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TABLE 4 Mediating analysis of social frailty, family insufficiency, social networks, and quality of life (n = 443).

Model path Standardized BootSE BootLLClI BootULCI
coefficient

Path al

Social frailty— Family insufficiency ‘ —0.2873 0.0953 ‘ —0.7791 ‘ —0.4044

Path bl

Family insufficiency — Quality of life ‘ —0.4754 0.3269 ‘ —5.0673 ‘ —3.7821

Path d21

Family insufficiency — Social networks ‘ 0.3682 0.0885 ‘ 0.5771 ‘ 0.9252

Path a2

Social frailty — Social networks ‘ —0.2420 0.1819 ‘ —1.3744 ‘ —0.6593

Path b2

Social networks — Quality of life ‘ —0.2436 0.1656 ‘ —1.4371 ‘ —0.7861

Total effect (c)

Social frailty — Quality of life ‘ 0.4529 0.8006 ‘ 7.1090 ‘ 10.2560

Direct effect (c')

Social frailty — Quality of life 0.2316 0.6435 3.1750 5.7049

Indirect effectl (al*b1) 0.1366 0.0228 0.0913 0.1820

Indirect effect2 (a2*b2) 0.0590 0.0143 0.0333 0.0881

Indirect effect3 (al*d21*b2) 0.0258 0.0067 0.0143 0.0402

Total indirect effect (a1*d21%*b2 + al*b1 + a2*b2) 0.2213 0.0293 0.1635 0.2774

4 Discussion

The study examined the association between social frailty (SF)
and quality of life (QOL) for older patients with chronic heart failure
(CHF) coming from Northwest, Northeast, and South China. It also
explored the effects of demographic and disease factors and family
insufficiency (FI) and social networks (SNs) on QOL. In addition, it is
the first study to verify the chain mediating role of FI and SNs between
SF and QOL. Furthermore, the findings confirm that SF directly
affects QOL and indirectly through FI and SNs, which suggests that
reducing SF is crucial in enhancing QOL in older CHF patients.

We found residence, New York Heart Association (NYHA)
classes and number of hospitalizations were influential factors for the
QOL of older CHF patients. The QOL of older CHF patients living
in rural areas was higher than that in urban areas, which is consistent
with Chantakeeree’s study (31). Considering that China’s ‘basic
medical insurance system’ and ‘medical assistance policy for major
illnesses” have gradually covered rural areas, these policies positively
reduce the financial burden and improve the QOL of rural old adults
(32, 33). In addition, older adults in rural areas often engage in more
physical activities (e.g., farming, walking, etc.), which can help to
improve cardiovascular health and slow down the symptoms of
CHE. The NYHA classes of CHF are divided into four classes
according to the patient’s ability to exercise and the severity of the
symptoms: Class I means no symptoms, and Class IV means unable
to perform any physical activities (1). The QOL in Classes II and III
was higher than in classes I and IV. Probably due to patients in
NYHA class I lack knowledge about CHF and had inadequate
CHF-related care. Patients in NYHA class IV could not perform basic
activities of daily living due to the severity of their symptoms, which
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contributed to the decrease in QOL. In addition, with the
personalized treatment of older CHF patients with NYHA classes II
and III, including medication modification, physical training and
psychological support, the functional status and QOL of older
patients have improved (34, 35). In the study, the QOL status of older
CHEF patients with more hospitalizations was better but inconsistent
with Luiso’s study (36). For older patients with CHE, hospitalization
is usually a sign of acute exacerbation or complications. However,
during hospitalization, patients can receive strict fluid management,
dietary control and medication, reducing the discomfort of CHF
symptoms such as dyspnoea and oedema and improving the QOL
(37, 38). In addition, considering the dietary differences between
northern and southern China and the higher level of development of
community hospitals in the south, these may also be important
reasons for the increase in the number of hospitalizations among
older CHF patients.

SF in older CHF patients was strongly associated with QOL in this
study. Specifically, older CHF patients who lacked social participation,
social contact, financial support, and a sense of loneliness had lower
levels of QOL, consistent with the results of Odaci’s study (39).
Physical symptoms often accompany older CHF patients and have a
higher prevalence of SF due to the prolonged course of the disease,
high hospitalization rate, and recurrent acute exacerbations. A study
found that approximately 40% of older CHF patients exhibited SF and
physical frailty (11). A cohort study has revealed about 35% of older
CHF patients were diagnosed with SF (40), consistent with a high
prevalence of SF in Europe (14). SF reflect the general inadequacy of
social support and participation in activities in older CHF patients.
Studies have shown that SF usually leads to reduced social and
physical activity in patients, affecting their physical functioning (41,
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42). Coupled with the fact that CHF already impacts physical
functioning, if SF accompanies it, the decline in the patient’s physical
functioning may be even more pronounced, leading to a loss of quality
of life. In addition, SF patients usually have more severe depression
and anxiety, and these psychological problems are also strongly
associated with the chronic course of CHF and QOL.

There is a significant negative correlation between FI and QOL for
older CHF patients in the study, meaning the higher the FI level, the
worse the patient’s QOL. Family plays a vital role in treating and
rehabilitating older CHF patients. However, the family functionality
of many older CHF patients is constrained by various factors,
manifested as insufficient family support, family role disorder, and
excessive care pressure, leading to the loss of QOL of older CHF
patients. In this study, the FI of older CHF patients was moderate,
consistent with Shabani’s findings (43). A study about the comparison
of QOL scores of patients with atrial fibrillation across different FI
statuses revealed that patients in the low FI group had higher scores
on overall QOL, fewer symptoms (e.g., chest tightness, palpitations,
dizziness, etc.), fewer treatment worries, and less limited daily
activities compared to those in the high FI group (44). Another study
on the relationship between FI and QOL in patients with type 2
diabetes mellitus also found that a higher level of FI leads to lower
QOL levels, which is consistent with our study (45). In addition,
considering the influence of traditional Chinese culture, such as
‘raising children to prevent old age’ and ‘having many children is a
blessing, the family plays an indispensable role in older patients with
chronic diseases.

In older CHF patients, the SNs are negatively correlated with
CHF-related symptoms. In other words, the stronger the SNs, the
fewer the CHF-related symptoms, and the better the QOL. Enhanced
SN can help older CHF patients capture disease-related knowledge,
adjust unhealthy life behaviors, and reduce the risk of disease
exacerbation, increasing QOL (19, 46, 47). In China, the SNs formed
based on blood and geographic ties are characterized by a “differential
pattern”. Older people’s daily lives and social activities are deeply
embedded in their SNs. Compared with previous studies, we found
that the difference in QOL between older people from different
regions was not significant. Although previous studies have shown
that the level of QOL of older people in the south is higher than that
in the north based on the multi-level of recreational activities and the
development of medical facilities, this is inconsistent with the results
of this study. In addition, with the acceleration of population mobility,
the traditional model of living with children in old age has changed,
and the SNs are more vital to their physical and mental health. Studies
revealed that older patients receiving active SN support have more
social participation, reducing loneliness and increasing patients’
happiness (48-50). At the same time, Zhang et al. suggested that there
may be a bidirectional moderating relationship between SNs and
physical activity in chronic disease patients, demonstrating SNs’
importance in older adults (51). In the pessimistic prediction of
numerous chronic diseases through SNs in older adults, social
participation is gradually enriched with the expansion of SNs, and
physical activities are relatively increased, improving the QOL (52).

This study verified that FI and SN have partial mediating effects
between SF and QOL, respectively, and that FI and SN also play a
chain mediating role. A strong bond is formed between chronic
disease patients and their families. This support helps to build and
enhance self-confidence, cope with illness, and manage emotions. In
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addition, as part of the social support system, families play a key role
in adopting and maintaining health-promoting behaviors (43). They
can, therefore, enhance patients’ QOL by providing positive social
support, including emotional and informational support. Social
support can strengthen social networks, fulfil the need for social
connectedness, and ultimately reduce individuals feelings of
loneliness and improve their QOL. Anna et al. compared foreign-
born and native-born individuals in Sweden and found that
inadequate social resources generally meant lower levels of social
support, which further led to mental health inequalities between
native-born and immigrant Swedish (53). Family relationships can
expand the social network of older people, thereby providing more
opportunities to obtain social support. Compared to previous
studies, we further found good family relationships and social
networks are conducive to promoting physical exercise among
patients, improving the flexibility of bones, muscles, and joints;
furthermore, improving the functional level of the cardiovascular,
respiratory, nervous, and motor systems, and helping to increase
immunity. In addition, good physical function enables older people
to participate in social activities, thereby reducing the sense of
social

loneliness caused by isolation,

enhancing QOL.

reducing SE and

5 Limitations

This study has some limitations. First, this study is a cross-
sectional study that cannot determine the causal relationship between
variables. It is recommended that future longitudinal studies
be conducted to investigate further the chain-mediating effect of FI
and SNs on SF and QOL. Second, China faces the impact of the ‘new
elderly care model, which runs counter to the traditional ‘filial piety’
culture. However, this study did not include cultural variables, which
limits the generalizability of the results. In addition, we collected data
through a self-reported questionnaire, which may be subject to recall
bias. However, the measurement tools in this study are all reliable and
valid. Finally, we used convenience sampling, which may limit the
generalizability to some extent. However, this study adopted a
multicenter study and the sample was representative. It is
recommended to use complex stratified sampling in the future.

6 Relevance to clinical practice and
policy

Healthy aging is a major challenge that all countries globally are
facing (54, 55). How to effectively help older individuals live healthily
and safely is an important task in promoting health equity.
Cardiovascular disease is a major disease that seriously endangers the
physical, mental and social health of older individuals, and chronic
heart failure, as the terminal stage of cardiovascular disease, urgently
needs to be paid attention to. This study aimed to explore the
mediating roles of family insufficiency and social networks between
social frailty and quality of life in older patients with chronic heart
failure. Our findings provide scientific evidence for clinical healthcare
workers to provide efficient and precise drug and non-drug
interventions for older patients. Furthermore, we also provide
policymakers with new perspectives on how to promote healthy aging.

frontiersin.org


https://doi.org/10.3389/fmed.2025.1639935
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Huang et al.

7 Conclusion

We found residence, New York Heart Association (NYHA)
classes and number of hospitalizations were influential factors for
the QOL of older CHF patients. Furthermore, we first verified the
sequential mediating effects of FI and SNs between SF and QOL
in older CHF patients. Medical and nursing professionals should
expand the family cohesion and social networks of older patients,
such as conducting family communication activities and
broadening the social circles of older patients. In addition,
policymakers should also pay attention to the social aspects of the
health of older individuals and promote the comprehensive
development of healthy aging.
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