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Latent profile and influencing
factors of volume management
behaviors in patients with
chronic heart failure: a
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Hua Chen'’, Dan Xiao' and Xiaoyun Xiong™*

The Second Affiliated Hospital, Jiangxi Medical College, Nanchang University, Nanchang, China,
2School of Nursing, Jiangxi Medical College, Nanchang University, Nanchang, China

Aims: This study aimed to identify latent profiles of volume management
behaviors among patients with chronic heart failure using latent profile
analysis and to explore the factors influencing different behavioral profiles.
Methods: A total of 381 patients with chronic heart failure were recruited
through convenience sampling from the department of cardiovascular
medicine at a tertiary hospital in Nanchang City, between December 2024
and May 2025. Data were collected using the General Information
Questionnaire, the Home Volume Management Self-Rating Scale for Patients
with Chronic Heart Failure, the Self-Efficacy for Managing Chronic Disease 6-
ltem Scale, and the Social Support Rating Scale. Latent profile analysis was
conducted on the volume management behaviors of patients with chronic
heart failure, and multinomial logistic regression analysis was used to examine
the factors influencing the different latent profiles.

Results: Three distinct latent profiles of volume management behavior were
identified: "low capacity-vulnerable type” (39.9%), "high capacity-robust type”
(15.5%), and "moderate capacity-dependent type” (44.6%). Multivariate logistic
regression analysis revealed that educational level, duration of disease, social
support, and self-efficacy were factors influencing the latent profiles of
volume management behaviors in chronic heart failure.

Conclusion: Overall, volume management behaviors in patients with chronic
heart failure were suboptimal, with notable variation across different profiles.
Tailored interventions based on these profile characteristics and influencing
factors may enhance volume management abilities in this population.

KEYWORDS

chronic heart failure, volume management, latent profile, influencing factors, cross-
sectional study

1 Introduction

Chronic heart failure (CHF) is a complex clinical syndrome characterized by
persistent cardiac dysfunction and progressive deterioration (1). It is associated with
high mortality and readmission rates and is currently the only cardiac condition
exhibiting an upward trend (2, 3). According to reports, the global prevalence of heart
failure is estimated to range from 1% to 3%, affecting over 64 million individuals
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worldwide (4). In China, the burden of CHF is particularly severe,
with 8.9 million affected individuals and a standardized prevalence
rate of 1.1% (5, 6). Furthermore, approximately 3 million new
cases are diagnosed each year (7).

Volume overload is a key pathological mechanism in the onset
and progression of CHF, clinically presenting as pulmonary or
systemic congestion and inadequate tissue perfusion (8). It is a
major contributor to recurrent hospitalizations and poor
prognosis after patient discharge (9). Evidence suggests that
volume overload often occurs before the onset of congestive
symptoms and signs (10). Without timely intervention, it may
result in compensatory fluid redistribution, interstitial fluid
retention, and multi-organ dysfunction, ultimately advancing to
the decompensated stage of heart failure (11). Therefore, early
initiation of volume management is essential for patients
with CHF.

Although there is no universally accepted definition of volume
management in CHF patients, it generally refers to the dynamic
assessment of volume status and the implementation of
appropriate measures to maintain optimal fluid balance (12). In
patients with CHF, volume management encompasses several
key aspects, including monitoring of volume status, fluid
control, diuretic management, and sodium restriction (13).
Current guidelines recommend volume management as a key
strategy in CHF disease management, with the primary goals of
reducing cardiac workload cardiac workload, stabilizing
hemodynamic status, and achieving optimal fluid balance (14).

In China, many CHF patients exhibit inadequate volume
management behaviors following discharge, posing substantial
(15).
interventions provide an effective strategy to enhance these

challenges for clinical implementation Personalized
behaviors. However, previous studies have primarily employed

variable-centered  methods, treating participants as a
homogeneous group (16). This approach overlooks the latent
heterogeneity within populations, thereby failing to account for
variations in behavioral patterns across distinct patient groups.
As a result, the specificity and effectiveness of interventions are
compromised. Latent Profile Analysis (LPA) is an “individual-
centered” statistical method that groups participants with similar
response patterns on questionnaire items into the same latent
category (17). Unlike traditional cluster analysis or factor
analysis, LPA more effectively identifies heterogeneity within
groups and uncovers complex behavioral patterns, providing
more precise classification results for health behavior
research (18).

Social Cognitive Theory, proposed by American psychologist
Albert Bandura in the 1980s, emphasizes that individual
behavior is shaped by the interaction of personal, behavioral,
and environmental factors (19). Previous studies have shown
that self-efficacy, a core personal factor, can influence patients’
behavioral confidence, while social support, a key environmental
factor, can have a positive motivational effect on their behavior
(20). Therefore, this study examines the impact of two key
variables, self-efficacy and social support, on volume
management behaviors in patients with CHF, grounded in social

cognitive theory. Additionally, LPA is used to identify latent
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categories of volume management behaviors and explore
variations in influencing factors across distinct subgroups. The
results aim to provide both theoretical and practical foundations
for the development of more targeted and personalized volume

management interventions.

2 Materials and method
2.1 Participants

This study adopted a convenience sampling approach to
recruit patients with chronic heart failure from a tertiary
hospital in Nanchang, China, between December 2024 and
May 2025.

Inclusion criteria were as follows:

1. Patients who met the diagnostic criteria of the “Chinese
Guidelines for the Diagnosis and Treatment of Heart Failure
2024” and were diagnosed with chronic heart failure (14);

2. Age >18 years;

3. Clear consciousness with no cognitive or communication
impairments;

4. Willingness to participate in the study.

Exclusion criteria included:

No prior use of diuretics;

2. Patients with chronic heart failure who have hemodynamic
instability or are in the acute decompensation stage;

3. Presence of severe dysfunction in vital organs (e.g., severe
cardiac, hepatic, or renal insufficiency);

4. Diagnosis of mental illness or intellectual disability.

2.2 Sample size

This study employs Latent Profile Analysis (LPA) as the
statistical method. Previous literature indicates that when the
sample size for LPA is fewer than 300, the risk of poor model fit
and convergence issues increases (21). Therefore, a minimum
sample size of at least 300 was established. Considering a 20%
attrition rate, the final required sample size was determined to
be 375 participants.

2.3 Measures

2.3.1 General information questionnaire

Developed by the research team based on a literature review,
this questionnaire consists of two sections: (1)
Sociodemographic characteristics: gender, age, marital status,
educational level, cohabitation situation, place of residence,
employment status, monthly income, and payment pattern; (2)
Disease-related information: NYHA classification, comorbidity,

left ventricular ejection fraction (LVEF), duration of disease,

frontiersin.org



Chen et al.

body mass index (BMI), brain natriuretic peptide (BNP), smoking,
and drinking alcohol.

2.3.2 Home volume management self-rating scale
for patients with chronic heart failure

Developed by Ye Linbin in China, this 27-item scale assesses
volume management behaviors in patients with chronic heart
failure across four dimensions: self-evaluation, self-maintenance,
self-management, and self-confidence (22). Each item is rated
on a 5-point Likert scale, with total scores ranging from 27 to
135. Higher scores indicate a better ability to manage volume.
In this study, the scale demonstrated good internal consistency,
with a Cronbach’s alpha of 0.896.

2.3.3 Social support rating scale (SSRS)

This scale, developed by Xiao Shuiyuan in 1986, is designed to
assess individuals’ social support status (23). The questionnaire
comprises 10 items: items 1-4 and 8-10 are single-choice
questions, each scored from 1 to 4 points; item 5 consists of 5
sub-items, with each scored from 1 to 4 points based on the
level of support; items 6 and 7 are scored according to the
number of support sources. The scale encompasses three
dimensions: subjective support, objective support, and utilization
of social support. The total score is the sum of scores across all
dimensions, with higher scores indicating greater levels of social
support. Typically, a total score below 22 indicates low social
support, 22-45 indicates a moderate level of social support, and
a score of 45 or above indicates a relatively satisfactory level of
social support. In this study, the Cronbach’s alpha coefficient for
this scale was 0.858.

2.3.4 Self-Efficacy for managing chronic disease
6-item scale (SEMCD-6)

This scale, developed by Lorig at Stanford University, is
designed to assess self-efficacy among patients with chronic
diseases (24). The Chinese version was translated by Zhang
Meixia in 2022 and underwent cross-cultural adaptation and
validation for the Chinese population (25). It consists of six
items across two dimensions: symptom management and
general disease management. Each item is rated from 1 (not at
all confident) to 10 (completely confident). The mean score
across the six items reflects the level of self-efficacy, with higher
scores indicating greater self-efficacy. In this study, the scale

demonstrated a Cronbach’s alpha coefficient of 0.891.

2.4 Data collection

All researchers involved in the study received standardized

training prior to commencing the survey. The same
cardiologist, who has more than five years of clinical
experience, was responsible for assessing the health status of
After

in collaboration with ward nurses,

all target patients. the assessment, three trained
collected

sociodemographic information and evaluated the patients’

researchers,

volume management capability, social support, and self-
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efficacy at the bedside. The researchers also explained the
purpose and significance of the study at the outset to obtain
informed consent from the participants. For participants with
difficulty Reading and writing, the researchers read the
questions, clarified the content of each item, and completed
the questionnaire based on the patients’ responses. After the
survey, the researchers reviewed the questionnaires on-site to
ensure that no omissions or errors were present

2.5 Statistical analysis

After data verification and double entry by two independent

researchers, latent profile analysis was conducted using
Mplus8.3. The average scores of the four dimensions from the
Home Volume Management Self-Rating Scale for Patients with
Chronic Heart Failure were used as indicator variables. The
model selection process began with a baseline model containing
a single class, and the number of latent classes was progressively
increased. Model selection criteria based on literature (21, 26):
(1) Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), and Adjusted BIC (aBIC): Lower values indicate
better model fit. (2) Entropy: Ranging from 0 to 1, higher values
indicate greater classification accuracy. An entropy >0.80
suggests good class separation. (3) Lo-Mendell-Rubin Likelihood
Ratio Test (LMR) and Bootstrap Likelihood Ratio Test (BLRT):
A p-value<0.05 indicates that the model with k classes fits
significantly better than the model with k-1 classes.

After determining the optimal classification model, this study
employed SPSS 27.0 for statistical analysis. Before conducting
descriptive statistics, continuous variables underwent normality

variables
with
comparisons conducted using one-way analysis of variance

testing. Normally distributed continuous were

expressed as mean +standard deviation, intergroup
(ANOVA). Non-normally distributed continuous variables were
represented by the median and interquartile range, with
intergroup comparisons performed using the Kruskal-Wallis
H test. Categorical variables were presented as frequencies and
percentages, with intergroup comparisons performed using chi-
square tests or Fisher's exact test. Finally, variables that
demonstrated statistical significance in univariate analysis were
included in multivariate logistic regression analysis to explore
the influencing factors across different categories further.

3 Results
3.1 Common method bias test

Because the measurement method in this study consisted only
of questionnaire surveys, we used the Harman single-factor test to
assess common method bias. Ten factors had eigenvalues greater
than 1, and the variance explained by the largest single factor
was 24.129%, which is below the critical threshold of 40% (27).
These results indicate that common method bias is not a serious
concern in this study.
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3.2 Latent profile analysis of volume
management behaviors in patients with
chronic heart failure

Table 1 presents the model fitting statistics for four potential
categories. The entropy value of Model 3 is the highest, at 0.872,
and both LMR and BLRT reach significant levels, indicating strong
goodness of fit and accuracy. Although LMR and BLRT are
significant in Model 2, their entropy value is lower than that of
Model 3, suggesting lower accuracy. The LMR value of Model 4 is
not statistically significant. Therefore, Model 3 is selected as the
optimal model.

Based on the three latent profiles of volume management
behaviors in patients with chronic heart failure, a category graph
was constructed, and the categories were named according to their
characteristics (see Figure 1). The first category, characterized by
the lowest average score across all dimensions, is labeled “low
capacity-vulnerable type”. The second category, with relatively high
scores in all dimensions, is named “high capacity-robust type”. The
third category, which displays medium-level scores in the first
three dimensions and a higher score in self-care confidence,

reflects patients who lack scientific guidance for volume

management and depend more on medical professionals’

instructions to take appropriate actions. This category is named

“moderate capacity-dependent type”.

TABLE 1 Model fit indices for the compared latent profiles (n = 381).

10.3389/fcvm.2025.1682875

3.3 Comparison of demographic variables
across latent profiles

Initially, 400 patients were surveyed. Nineteen invalid
questionnaires were excluded (10 patients underwent two
assessments, and 9 patients had incomplete information).

Ultimately, valid data from 381 patients were included in the
statistical analysis, resulting in a questionnaire response rate of
95.25%. The data collection exceeded the originally planned
sample size to ensure both data quality and completeness while
increasing the sample size to better meet analytical requirements.
Univariate analysis revealed significant differences across the three
latent profiles in terms of educational level, gender, duration of
disease, place of residence, Employment status, monthly income,
self-efficacy, and social support (P <0.05) (see Table 2).

3.4 Multivariate analysis of characteristics in
potential profiles of volume management
behaviors in chronic heart failure patients

Using the latent profile of volume management behaviors in
patients with chronic heart failure as the dependent variable,
and the variables identified as significant in the univariate

analysis as independent variables, with “low capacity—

\ AIC BIC aBIC BLRT LMR Class Probability

1 2,581.418 2,612.96 2,587.578
2 2,121.297 2,172.553 2,131.307
3 1,890.607 1,961.577 1,904.466
4 1,837.057 1,927.741 1,854.766

0.829 <0.001 0.030 0.738/0.262
0.872 <0.001 <0.001 0.402/0.155/0.444
0.869 <0.001 0.054 0.394/0.430/0.136/0.039

AIC, akaike information criteria; BIC, bayesian information criteria; aBIC, adjusted bayesian information criteria; BLRT, bootstrapped likelihood ratio test; LMR, Lo-Mendell-Rubin

likelihood ratio test; P < 0.05.
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FIGURE 1
The characteristic distribution of three latent profiles of volume management behaviors in patients with chronic heart failure.
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TABLE 2 Overview of demographic characteristics of volume management behaviors in patients with chronic heart failure (n = 381).

Variables Total number (n =381)  Class 1 (n =153) Class 2 (n=59) Class 3 (n=169) y?/F/H P

Age (years) 70.69 +11.087 71.67 £9.73 72.59 +10.478 69.12 +12.241 3.016° 0.052

Gender 14.210* | <0.001

Male 223 (58.5%) 72 (47.1%) 41 (69.5%) 110 (65.1%)

Female 158 (41.5%) 81 (52.9%) 18 (30.5%) 59 (34.9%)

Marital status 8.317% 0.081

Married 295 (77.4%) 111 (72.5%) 50 (84.7%) 134 (79.3%)

Divorced/widowed 81 (21.3%) 41 (26.8%) 7 (11.9%) 33 (19.5%)

Unmarried 5 (1.3%) 1 (0.7%) 2 (3.4%) 2 (1.2%)

Educational level 93.024* | <0.001

Elementary school and under 198 (52.0%) 123 (80.4%) 15 (25.4%) 60 (35.5%)

Middle school 81 (21.3%) 20 (13.1%) 13 (22.0%) 48 (28.4%)

High school and above 102 (26.8%) 10 (6.5%) 31 (52.5%) 61 (36.1%)

Cohabitation situation 4.930* 0.086

Live with others 341 (89.5%) 132 (86.3%) 57 (96.6%) 152 (89.9%)

Living alone 40 (10.5%) 21 (13.7%) 2 (3.4%) 17 (10.1%)

Place of residence 52.272% | <0.001

City 255 (66.9%) 70 (45.8%) 50 (84.7%) 135 (79.9%)

Rural area 126 (33.1%) 83 (54.2%) 9 (15.3%) 34 (20.1%)

Payment pattern 4.777* | 0311

Medical insurance for rural residents 200 (52.5%) 89 (58.2%) 32 (54.2%) 79 (46.7%)

Medical insurance for urban workers 161 (42.3%) 57 (37.3%) 23 (39%) 81 (47.9%)

Self-expense 20 (5.2%) 7 (4.6%) 4 (6.8%) 9 (5.3%)

Employment status 46.590" | <0.001

Employed 34 (8.9%) 7 (4.6%) 5 (8.5%) 22 (13%)

Retirement 218 (57.2%) 65 (42.5%) 46 (78%) 107 (63.3%)

Freelancer 129 (33.9%) 81 (52.9%) 8 (13.6%) 40 (23.7%)

Monthly income(RMB) 75.743* | <0.001

<2,000 52 (13.6%) 31 (20.3%) 3 (5.1%) 18 (10.7%)

2,000-5,000 168 (44.1%) 98 (64.1%) 17 (28.8) 53 (31.45%)

>5,000 161 (42.3%) 24 (15.7%) 39 (66.1%) 98 (58.0%)

Smoking 0.782% | 0.941

Yes 55 (14.4%) 23 (15%) 7 (11.9%) 25 (14.8%)

No 267 (70.1%) 107 (69.9%) 41 (69.5%) 119 (70.4%)

Quit smoking 59 (15.5%) 23 (15%) 11 (18.6%) 25 (14.8%)

Drinking alcohol 2.605% 0.626

Yes 36 (9.4%) 14 (9.2%) 3 (5.1%) 19 (11.2%)

No 283 (74.3%) 113 (73.9%) 48 (81.4%) 122 (72.2%)

Quit drinking 62 (16.3%) 26 (17%) 8 (13.6%) 28 (16.6%)

Course of disease (years) 143.437° | <0.001

<1 131 (34.4%) 40 (26.1%) 4 (6.8%) 87 (51.5%)

1-5 161 (42.3%) 85 (55.6%) 29 (49.2%) 47 (27.8%)

>5 89 (23.4%) 28 (18.3%) 26 (44.1%) 35 (20.7%)

Comorbidity 6.281" | 0.179

1-2 27 (7.1%) 8 (5.2%) 5 (8.5%) 14 (8.3%)

3-4 65 (17.1%) 33 (21.6%) 5 (8.5%) 27 (16.0%)

>5 289 (75.9%) 112 (73.2%) 49 (83.1%) 128 (75.7%)

NYHA classification 8.416* 0.077

1I-class 194 (50.9%) 74 (48.4%) 24 (40.7%) 96 (56.8%)

III-class 152 (39.9%) 66 (43.1%) 25 (42.4%) 61 (36.1%)

IV-class 35 (9.2%) 13 (8.5%) 10 (16.9%) 12 (7.1%)

BNP 1,084.00 1,025.00 1,825.00 1,047.00 3.901° 0.142

(392.00, 3,087.00) (460.50, 2,482.50) (469.00, 4,610.00) (328.00, 3,085.50)

LVEF 48.00 £13.73 4892 +12.73 47.36 £13.321 47.40 £ 14.74 0.570° 0.566

BMI 23.16 +3.87 22.62 +3.69 23.42 +4.86 23.53 +3.62 22520 0.107

SSRS 29.58 +5.12 26.07 +3.82 33.58 +4.91 31.37 £ 4.197 97.022° | <0.001

SEMCD-6 5.51+1.27 4.90 +1.08 6.34 £ 1.61 5.78 £1.02 37.725° | <0.001
a2, b p,
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TABLE 3 Multinomial logistic regression analysis of the latent categories
of volume management of patients with chronic heart failure.

tems ___y_SE_Waig? P_OR_os%c

C1vs. C2
SSRS 0.525 | 0.074 49.895 <0.001 | 1.691 | (1.462, 1.957)
SEMCD-6 0.701 | 0.216 10.577 0.001 | 2.017 | (1.321, 3.078)
Course of disease
<1 —4.643 | 0.808 33.013 <0.001 | 0.010 | (0.002, 0.047)
1-5 —-2.691 | 0.573 22.035 <0.001 | 0.068 | (0.022, 0.209)
Education level
Elementary —2.674 | 0.734 13.255 <0.001 | 0.069 | (0.016, 0.291)
school and under
Middle school —2.036 | 0.727 7.837 0.005 | 0.119 | (0.031, 0.543)
C1vs. C3
SSRS 0.351 | 0.058 36.224 <0.001 | 1.420 | (1.267, 1.592)
SEMCD-6 0.417 | 0.154 7.342 0.007 | 1.517 | (1.122, 2.051)
Course of disease
<1 —1.034 | 0.491 4.430 0.035 | 0.356 | (0.136, 0.931)
1-5 —1.961 | 0.463 17.951 <0.001 | 0.141 | (0.057, 0.349)
Education level
Elementary —2.088 | 0.570 13.426 <0.001 | 0.124 | (0.041, 0.379)
school and under
Middle school —1.233 | 0.580 4.517 0.034 | 0.291 | (0.094, 0.909)

vulnerable type” as the reference group, multivariate analysis was
conducted. The results indicated that educational level, self-
efficacy, social support, and duration of disease are the primary
factors influencing the of volume

potential ~ categories

management behaviors in these patients, as shown in Table 3.

4 Discussion

4.1 Three latent profiles of volume
management behaviors in patients with
chronic heart failure

To our knowledge, this is the first study to explore the
heterogeneity of volume management behaviors in patients with
chronic heart failure. Additionally, we investigated the impact of
factors such as sociodemographic characteristics, self-efficacy,
and social support on these subgroups. The results of this study
demonstrate  significant  heterogeneity in the  volume
management behaviors of patients with CHF. Based on model
fitting results, we classified these behaviors into three categories:

high capacity-robust type”, and

» o«

“low capacity-vulnerable type”,
“moderate capacity-dependent type”.

Patients in Group CI represented 39.9% of the total sample,
scoring the lowest across all four dimensions of volume
management, which indicates overall poor volume management
capabilities in this group. This finding aligns with previous
research suggesting that multiple factors hinder patients’
effective implementation of volume management (28). Our
study further understanding of subgroup
characteristics related to volume management. Based on our

refines the

findings, the underlying factors may be linked to lower

educational levels and inadequate knowledge of volume
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management. Additionally, this group exhibited relatively poor
social support and self-efficacy, further undermining their
confidence in managing volume (29). Therefore, healthcare
providers should place greater emphasis on this vulnerable
population and offer enhanced support.

Group C2 comprised 15.5% of the sample. This group
outperformed the other two groups across all dimensions of
volume management, particularly excelling in self-care
confidence, suggesting that these patients possess strong volume
management abilities. Notably, this group had the smallest
proportion of participants. One possible explanation is that the
study population consisted primarily of elderly individuals, most
of whom grew up under the unique socio-cultural and
educational conditions of mid-20th-century China. As a result,
the proportion of participants who had received higher
education was relatively low (30). Additionally, this study found
that patients in Group C2 benefit from greater psychosocial
resources, such as social support and self-efficacy, which
enhance their confidence in disease management and adherence
to behavioral guidelines. Therefore, future efforts should focus
on fully leveraging the positive traits of this patient group while
exploring replicable experiences to provide role models and
guidance for other patients with weaker conditions.

Group C3 comprised 44.6% of the participants, making it the
largest group. This suggests that the volume management capacity
of most patients with CHF is at a moderate level. Characteristic
analysis reveals that this group scored relatively low in the first
three dimensions, but exhibited high self-care confidence,
indicating that these patients have a certain level of confidence
in volume management. However, due to insufficient scientific
guidance, this confidence has not been effectively translated into
practical operational skills. This may be attributed to the
relatively short disease duration of the patients, along with a
lack of sufficient knowledge and experience in volume
management (31). Therefore, intervention strategies for this
group should focus on converting confidence into actionable
practice. standardized

Early implementation of scientific,

education is crucial in helping patients master volume
management skills, thereby facilitating their transition from

passive dependence to active coping.

4.2 Influencing factors of the latent profile
of volume management behaviors

4.2.1 Educational level

The findings of this study demonstrate that educational
attainment influences the latent profiles of volume management
behaviors among patients with CHF. Compared with patients
classified as “low capacity-vulnerable type”, those with higher
levels of education were more likely to be categorized as “high
capacity-robust type” or “moderate capacity-dependent type.”
Higher educational attainment is often associated with greater
health literacy, which enables patients to access, comprehend,
and apply health information more effectively (32). This
enhanced capacity improves disease awareness and decision-
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making, thereby facilitating accurate assessment of fluid status and
the adoption of appropriate management strategies. In contrast,
patients with lower educational attainment may face challenges
in acquiring and processing health-related information, making
it difficult for them to systematically master disease knowledge
and volume management skills (33). Consequently, they may
experience  confusion and uncertainty during volume
management, which undermines the effectiveness and adherence
of their management strategies. These findings suggest that
healthcare providers should place greater emphasis on
improving the health literacy of patients with lower education
levels. The use of plain language and visual aids may support
patient comprehension and foster more effective engagement in

volume management practices.

4.2.2 Course of disease

The results of this study indicate that, compared to patients
with a disease course exceeding 5 years, those with a shorter
duration of heart failure are more likely to be categorized as
“low capacity-vulnerable type”. Patients with a longer disease
course often accumulate and internalize relevant management
knowledge and self-regulation strategies over extended periods
of disease experience and medical interactions (34). In contrast,
patients with a shorter disease course are typically at an early
stage of disease cognition and psychological adaptation. Their
understanding of volume management remains largely
conceptual and has yet to be translated into stable behavioral
habits (35). This highlights that the transformation from
knowledge to behavior does not occur automatically. Patients
need to gain experience through sustained disease management
to develop Therefore, it is

recommended that healthcare providers offer repetitive and

lasting healthy behaviors.

structured health education to newly diagnosed patients. Post-

discharge, personalized guidance, online training, and
continuous nursing support can be provided through the
“Internet + platform” model to help patients translate the

concept of volume management into sustainable daily practices.

4.3.3 Social support

The findings suggest that patients with higher social support
scores are more likely to belong to the “high capacity-robust
group” or “moderate capacity-dependent group” compared to
the C1 group. Strong social support enhances patients’
confidence and sense of control in managing their disease (36).
The family is the most vital and widespread source of support,
symptom

monitoring, and health decision-making (37). However, CHF

playing a crucial role in patients daily care,
patients also face challenges due to a lack of external resources.
Currently, community healthcare institutions in China face
challenges such as inadequate human resource allocation and
adequate facilities, which hinder the transformation of social
into

support resources

Therefore, future nursing interventions should prioritize the

effective caregiving capacity (38).
integration of family resources and actively encourage family

involvement in  the patient’s volume management.

Simultaneously, it is crucial to strengthen the service capacity of
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community healthcare institutions. By enhancing the capabilities
of these facilities, we can better address the diverse support
CHF their
management journey.

needs  of patients  throughout disease

4.3.4 Self-efficacy

The findings of this study suggest that individuals with lower
self-efficacy scores are more likely to belong to the “low capacity-
vulnerable type” compared to those in the “high capacity-robust
type” and “moderate capacity-dependent type”. This may be
attributed to the fact that patients with higher self-efficacy levels
exhibit greater confidence in volume management. They are
better equipped to proactively address challenges in disease
management and maintain consistent capacity management
behaviors (39). In contrast, patients with low self-efficacy tend
to adopt negative attitudes toward volume management. They
often fail to consistently monitor and manage their volume
status consistently, engage in negative behaviors such as delayed
medical visits, and refuse to participate in volume management,
thereby increasing the risk of volume imbalance (40). Therefore,
healthcare providers should implement various interventions
aimed at enhancing self-efficacy in patients with heart failure.
These
sharing

interventions could include positive reinforcement,

success stories, or demonstrating the beneficial
outcomes of fluid management. Such strategies will help
strengthen patient confidence and willingness to participate,

ultimately promoting sustained self-management behaviors.

5 Conclusion

This study utilized latent profile analysis to investigate the
heterogeneity of volume management behaviors in patients with
chronic heart failure. The findings revealed three distinct latent
profiles of volume management behaviors: “low capacity-
vulnerable type”, “high capacity-robust type”, and “moderate
capacity-dependent type”. The influencing factors for these
categories include self-efficacy, social support, educational level,
and course of disease. Moving forward, healthcare professionals
can develop personalized intervention strategies based on the
these their

influencing factors. Such targeted interventions can enhance

characteristics  of categories and associated

patients’ volume management capabilities and ultimately
contribute to improved prognosis in patients with chronic

heart failure.

6 Limitations

First, this study is cross-sectional, meaning its findings can
only reveal associations between variables, without inferring
dynamic processes or establishing causal relationships over time.
Second, the use of convenience sampling introduces the
potential for selection bias. Additionally, the limited sample size
and single-source participant pool resulted in inadequate
geographical representation, thus limiting the generalizability of
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the results. Finally, the study did not fully account for potential
confounding factors, such as psychological variables, which may
have influenced the findings. Future research should enhance
the applicability of results by increasing sample size, adopting a
multicenter design, and employing more rigorous randomized
are also

sampling strategies. study

recommended to track patients’ volume management behaviors

Longitudinal designs

and explore their developmental trajectories over time. Lastly,
should
confounding factors into analytical models to comprehensively

subsequent  studies integrate  various  potential
assess the multifaceted influences on volume management

behaviors in patients with chronic heart failure.

Data availability statement

The datasets presented in this article are not readily available
because the dataset generated and analyzed in the current study
contains personal health information of patients with chronic
diseases, its use is subject to strict confidentiality agreements.
For privacy and ethical considerations, these data cannot be
publicly accessed. Requests to access the datasets should be
directed to Xiaoyun Xiong, xxy6692@163.com.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of the Second Affiliated Hospital of Nanchang
University (MR-36-24-040260). The studies were conducted in
with  the
requirements. The participants provided their written informed

accordance local legislation and institutional

consent to participate in this study.

Author contributions

LC: Writing - original draft. RW: Writing - review & editing,
Data curation. HW: Data curation, Writing - review & editing. YL:
Methodology, Writing - review & editing. ML: Methodology,

Conceptualization, Writing - review & editing. HC:
Methodology, Conceptualization, Writing - review & editing.
DX: Writing - review & editing, Conceptualization,

Methodology. XX: Writing - review & editing.

References

1. Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, et al.
2022 AHA/ACC/HFSA guideline for the management of heart failure: a report of
the American College of Cardiology/American Heart Association joint committee
on clinical practice guidelines. Circulation. (2022) 145(18):895-€1032. doi: 10.
1161/CIR.0000000000001063

2. Roger VL. Epidemiology of heart failure: a contemporary perspective. Circ Res.
(2021) 128(10):1421-34. doi: 10.1161/CIRCRESAHA.121.318172

3. Tsao CW, Aday AW, Almarzooq ZI, Anderson CAM, Arora P, Avery CL,
et al. Heart disease and stroke statistics-2023 update: a report from the American

Frontiers in Cardiovascular Medicine

10.3389/fcvm.2025.1682875

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This research was
supported by the National Natural Science Foundation of China
(grant number 72464022) and the Scientific Research Project of
the Chinese Nursing Association (grant number ZHKY202321).

Acknowledgments

We express our sincere gratitude to all participants for their
cooperation in this study. We also appreciate the valuable
feedback and suggestions provided by the reviewers.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Heart Association. Circulation.

0000000000001123

4. Savarese G, Becher PM, Lund LH, Seferovic P, Rosano GMC, Coats AJS. Global
burden of heart failure: a comprehensive and updated review of epidemiology.
Cardiovasc Res. (2023) 118(17):3272-87. doi: 10.1093/cvr/cvac013

(2023) 147(8):¢93-e621. doi: 10.1161/CIR.

5. National Center for Cardiovascular Diseases, The Writing Committee of the
Report on Cardiovascular Health and Diseases in China. Report on cardiovascular
health and diseases in China 2024: an updated summary. Chin Circ J. (2024)
39(7):625-60. doi: 10.3969/j.issn.1000-3614.2024.07.001

frontiersin.org


mailto:xxy6692@163.com
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1161/CIRCRESAHA.121.318172
https://doi.org/10.1161/CIR.0000000000001123
https://doi.org/10.1161/CIR.0000000000001123
https://doi.org/10.1093/cvr/cvac013
https://doi.org/10.3969/j.issn.1000-3614.2024.07.001

Chen et al.

6. Wang H, Chai K, Du M, Wang S, Cai JP, Li Y, et al. Prevalence and incidence of
heart failure among urban patients in China: a national population-based analysis. Circ
Heart Fail. (2021) 14(10):e008406. doi: 10.1161/CIRCHEARTFAILURE.121.008406

7. Chinese Medical Association, Chinese Medical Association Publishing House,
Chinese Society of General Practice, Editorial Board of Chinese Journal of General
Practitioners of Chinese Medical Association, Electrophysiology and Cardiac
Function Branch of Chinese Society of Geriatrics, Expert Group on the Chinese
Guidelines for the Diagnosis and Management of Heart Failure in Primary Care
(2024). Chinese guideline for the diagnosis and management of heart failure in
primary care (2024). CGPJ. (2024) 23(6):549-77. doi: 10.3760/cma.j.cn114798-
20231227-00476

8. Schwinger RHG. Pathophysiology of heart failure. Cardiovasc Diagn Ther. (2021)
11(1):263-76. doi: 10.21037/cdt-20-302

9. Hu J, Wan Q, Zhang Y, Zhou J, Li M, Jiang L, et al. Efficacy and safety of early
ultrafiltration in patients with acute decompensated heart failure with volume
overload: a prospective, randomized, controlled clinical trial. BMC Cardiovasc
Disord. (2020) 20(1):447. doi: 10.1186/s12872-020-01733-5

10. La Franca E, Manno G, Ajello L, Di Gesaro G, Mina C, Visconti C, et al.
Physiopathology and diagnosis of congestive heart failure: consolidated certainties
and new perspectives. Curr Probl Cardiol. (2021) 46(3):100691. doi: 10.1016/j.
cpcardiol.2020.100691

11. Novak JE, Ellison DH. Diuretics in states of volume overload: core curriculum
2022. Am ] Kidney Dis. (2022) 80(2):264-76. doi: 10.1053/j.ajkd.2021.09.029

12. Heart Failure Professional Committee of Chinese Medical Docter Association,
Editorial Board of Chinses Journal of Heart Failure and Cardiomyopathy. Expert
recommendation on the volume control in heart failure management. J Heart
Fail Cardiomyopathy. (2018) 2(1):8-16. doi: 10.3760/cma.j.issn.2096-3076.2018.03.
004

13. Hua C, Xinglan S, Dan X, Hui T, Jiawen L, Wenjun X, et al. Summary of the
best evidence for volume management in vulnerable patients with heart failure.
J Nurs (China). (2022) 29(21):38-42. doi: 10.16460/j.issn11008-9969.2022.21.038

14. Chinese Society of Cardiology, Chinese Medical Association, Chinese College of
Cardiovascular Physician, Chinese Heart Failure Association of the Chinese Medical
Doctor Association, Editorial Board of Chinese Journal of Cardiology. Chinese
Guidelines for the diagnosis and treatment of heart failure 2024. J Cardiol. (2024)
52(3):235-75. doi: 10.3760/cma.j.cn112148-20231101-00405

15. Luo Z, Ruan T, Xu M, Ding Y, Zhu L. Development and validation of the self-
volume management behavior questionnaire for patients with chronic heart failure.
ESC Heart Fail. (2024) 11(2):1076-85. doi: 10.1002/ehf2.14656

16. Hui T, Ting G, Xinglan S, Tingying H, Xi C, Jian Z, et al. Development and
evaluation of volume management program for patients with chronic heart
failure. Chin Nurs Manag. (2021) 21(4):570-5. doi: 10.3969/j.issn.1672-1756.
2021.04.020

17. Naldi L, Cazzaniga S. Research techniques made simple: latent class analysis.
J Invest Dermatol. (2020) 140(9):1676-80.e1. doi: 10.1016/j.jid.2020.05.079

18. Yang Q, Zhao A, Lee C, Wang X, Vorderstrasse A, Wolever RQ. Latent profile/
class analysis identifying differentiated intervention effects. Nurs Res. (2022)
71(5):394-403. doi: 10.1097/NNR.0000000000000597

19. Bandura A. Social cognitive theory: an agentic perspective. Annu Rev Psychol.
(2001) 52:1-26. doi: 10.1146/annurev.psych.52.1.1

20. Jeng B, Cederberg KLJ, Huynh TL, Silic P, Jones CD, Feasel CD, et al. Social
cognitive theory variables as correlates of physical activity in fatigued persons with
multiple sclerosis. Mult Scler Relat Disord. (2022) 57:103312. doi: 10.1016/j.msard.
2021.103312

21. Sinha P, Calfee CS, Delucchi KL. Practitioner’s guide to latent class analysis:
methodological considerations and common pitfalls. Crit Care Med. (2021) 49(1):
€63-79. doi: 10.1097/CCM.0000000000004710

22. Linbin Y, Haihong M, Haihong S, Haiting L, Beibei Z, Jiayun W, et al.
Development and reliability and validity test of the home volume management
self-rating scale for patients with chronic heart failure. Chin J Nurs. (2024) 59
(12):1468-75. doi: 10.3761/j.issn.0254-1769.2024.12.009

Frontiers in Cardiovascular Medicine

09

10.3389/fcvm.2025.1682875

23. Qiuyan Wu, Dan Q, shuiyuan X. Relationship between sleep quality and social
support in medical staff during normalized prevention and control of COVID-19.
Chin Ment Health J. (2023) 37(5):442-8. doi: 10.3969/j.issn.1000-6729.2023.05.014

24. Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M. Effect of a self-
management program on patients with chronic disease. Eff Clin Pract. (2001)
4(6):256-62.

25. Meixia Z. The study about the chineszation and application of the self-eficacy to
manage chronic disease scale (master’s thesis). Inner Mongolia Medical University,
Hohhot, Inner Mongolia Autonomous Region, China (2023). doi: 10.27231/d.cnki.
gnmyc.2023.000771

26. Aflaki K, Vigod S, Ray JG. Part II: a step-by-step guide to latent class analysis.
J Clin Epidemiol. (2023) 159:348-51. doi: 10.1016/j.jclinepi.2023.05.025

27. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases
in behavioral research: a critical review of the literature and recommended remedies.
J Appl Psychol. (2003) 88(5):879-903. doi: 10.1037/0021-9010.88.5.879

28. Hua C, Xiaoyun X, Xinglan S, Dan X, Hui T, Fengyi Y, et al. Construction and
application of a volume management program in vulnerable phase for patients with
heart failure. Chin J Nurs. (2022) 57(13):1541-7. doi: 10.3761/j.issn.0254-1769.2022.
13.001

29. Cousin L, Bugajski A, Buck H, Lennie T, Chung ML, Moser DK. Race
moderates the relationship between perceived social support and self-care
confidence in patients with heart failure. ] Cardiovasc Nurs. (2022) 37(4):E73-80.
doi: 10.1097/JCN.0000000000000822

30. Rong X, Peng Y, Yu HP, Li D. Cultural factors influencing dietary and fluid
restriction behaviour: perceptions of older Chinese patients with heart failure.
J Clin Nurs. (2017) 26(5-6):717-26. doi: 10.1111/jocn.13515

31. Wu JR, Lin CY, Hammash M, Moser DK. Heart failure knowledge, symptom
perception, and symptom management in patients with heart failure. J Cardiovasc
Nurs. (2022) doi: 10.1097/JCN.0000000000000961

32. Dong Z, Ji M, Shan Y, Xu X, Xing Z. Functional health literacy among Chinese
populations and associated factors: latent class analysis. JMIR Form Res. (2023) 7:
e43348. doi: 10.2196/43348

33. Nakon O, Utriyaprasit K, Wanitkun N, Sindhu S, Viwatwongkasem C,
Tankumpuan T. The effect of health literacy on health Status in patients with heart
failure: a path analysis. ] Multidiscip Healthc. (2024) 17:4143-53. doi: 10.2147/
JMDH.S472860

34. Li Y, Xiong X, Wang H, Chen L, Wu R, Zhang M, et al. Positive psychological
experiences in chronic heart failure: a qualitative meta-synthesis. ] Adv Nurs. (2025)
doi: 10.1111/jan.16824

35. Koontalay A, Botti M, Hutchinson A. Illness perceptions of people living with
chronic heart failure and limited community disease management. J Clin Nurs. (2024)
33(10):4100-11. doi: 10.1111/jocn.17335

36. Jiang Y, Zhang C, Hong ], Tam WWS, Ramachandran HJ, Wang W.
Relationships of person-related, problem-related, and environment-related factors
to self-care behaviors and the mediating role of self-confidence among patients
with heart failure: cross-sectional analysis of structural equation modelling. Int
J Nurs Stud. (2023) 147:104590. doi: 10.1016/j.ijnurstu.2023.104590

37. Cheng M, Zhu C, Ge Y, Ke Y, Shi Y, Su Y, et al. The impact of informal
caregivers’ preparedness on short-term outcomes of heart failure patients with
insufficient self-care. Eur J Cardiovasc Nurs. (2023) 22(6):628-37. doi: 10.1093/
eurjcn/zvacl02

38. Xiaohong L, Yuxuan L, Yun C, Guoxin H, Chao G, Lu Z, et al. qualitative study
on the management dilemma of coexisting chronic diseases among elderly patients in
the communities. Chin J Nurs. (2020) 60(14):1764-9. doi: 10.3761/j.issn.0254-1769.
2025.14.016

39. Ding W, Lu J, Wang F, Bai L, Liu J, Wang R. Trends and influencing factors of
self-management in patients with chronic heart failure: a longitudinal study. BMC
Geriatr. (2025) 25(1):294. doi: 10.1186/s12877-025-05959-w

40. Yue Q, Xia H, Peipei J, Xia L, Minghui M, Xiaohan G, et al. Experience of volume
management in home-dwelling elderly patients with chronic heart failure: a qualitative
study. J Nurs. (2023) 38(4):108-11. doi: 10.3870/j.issn.1001-4152.2023.04.108

frontiersin.org


https://doi.org/10.1161/CIRCHEARTFAILURE.121.008406
https://doi.org/10.3760/cma.j.cn114798-20231227-00476
https://doi.org/10.3760/cma.j.cn114798-20231227-00476
https://doi.org/10.21037/cdt-20-302
https://doi.org/10.1186/s12872-020-01733-5
https://doi.org/10.1016/j.cpcardiol.2020.100691
https://doi.org/10.1016/j.cpcardiol.2020.100691
https://doi.org/10.1053/j.ajkd.2021.09.029
https://doi.org/10.3760/cma.j.issn.2096-3076.2018.03.004
https://doi.org/10.3760/cma.j.issn.2096-3076.2018.03.004
https://doi.org/10.16460/j.issn1008-9969.2022.21.038
https://doi.org/10.3760/cma.j.cn112148-20231101-00405
https://doi.org/10.1002/ehf2.14656
https://doi.org/10.3969/j.issn.1672-1756.2021.04.020
https://doi.org/10.3969/j.issn.1672-1756.2021.04.020
https://doi.org/10.1016/j.jid.2020.05.079
https://doi.org/10.1097/NNR.0000000000000597
https://doi.org/10.1146/annurev.psych.52.1.1
https://doi.org/10.1016/j.msard.2021.103312
https://doi.org/10.1016/j.msard.2021.103312
https://doi.org/10.1097/CCM.0000000000004710
https://doi.org/10.3761/j.issn.0254-1769.2024.12.009
https://doi.org/10.3969/j.issn.1000-6729.2023.05.014
https://doi.org/10.27231/d.cnki.gnmyc.2023.000771
https://doi.org/10.27231/d.cnki.gnmyc.2023.000771
https://doi.org/10.1016/j.jclinepi.2023.05.025
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.3761/j.issn.0254-1769.2022.13.001
https://doi.org/10.3761/j.issn.0254-1769.2022.13.001
https://doi.org/10.1097/JCN.0000000000000822
https://doi.org/10.1111/jocn.13515
https://doi.org/10.1097/JCN.0000000000000961
https://doi.org/10.2196/43348
https://doi.org/10.2147/JMDH.S472860
https://doi.org/10.2147/JMDH.S472860
https://doi.org/10.1111/jan.16824
https://doi.org/10.1111/jocn.17335
https://doi.org/10.1016/j.ijnurstu.2023.104590
https://doi.org/10.1093/eurjcn/zvac102
https://doi.org/10.1093/eurjcn/zvac102
https://doi.org/10.3761/j.issn.0254-1769.2025.14.016
https://doi.org/10.3761/j.issn.0254-1769.2025.14.016
https://doi.org/10.1186/s12877-025-05959-w
https://doi.org/10.3870/j.issn.1001-4152.2023.04.108

	Latent profile and influencing factors of volume management behaviors in patients with chronic heart failure: a cross-sectional study
	Introduction
	Materials and method
	Participants
	Sample size
	Measures
	General information questionnaire
	Home volume management self-rating scale for patients with chronic heart failure
	Social support rating scale (SSRS)
	Self-Efficacy for managing chronic disease 6-item scale (SEMCD-6)

	Data collection
	Statistical analysis

	Results
	Common method bias test
	Latent profile analysis of volume management behaviors in patients with chronic heart failure
	Comparison of demographic variables across latent profiles
	Multivariate analysis of characteristics in potential profiles of volume management behaviors in chronic heart failure patients

	Discussion
	Three latent profiles of volume management behaviors in patients with chronic heart failure
	Influencing factors of the latent profile of volume management behaviors
	Educational level
	Course of disease
	Social support
	Self-efficacy


	Conclusion
	Limitations
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


