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Abstract

Background: Cardiac rehabilitation (CR) serves as a critical component in ongoing care for cardiovascular disease patients, improving
postoperative anxiety and depression in cardiac surgery patients while reducing readmission rates and mortality. However, patient com-
pletion rates for CR programs remain low due to insufficient awareness and lack of social support. This study aimed to investigate the
impact of family support levels on self-management behaviors in postoperative cardiac surgery patients, providing a basis for family-
based cardiac rehabilitation interventions. Methods: This cross-sectional survey involved 76 patients who had undergone major vascular
surgeries one month prior and were subsequently discharged from the hospital’s cardiology department. Participants completed question-
naires assessing demographic details, family support, psychological status, and self-management practices. Logistic regression analysis
identified factors influencing perceived social support from family (PSS-Fa), while correlation analyses examined relationships between
family support and self-management behaviors. Results: The mean PSS-Fa score was 10.82 ± 1.50, and the average self-management
behavior score was 140.80 ± 20.46. Female gender, marital status, and educational attainment significantly influenced higher family
support scores (p< 0.05). For the univariate analysis, key determinants of better self-management included age, educational level, mar-
ital status, household income, type of medical insurance, presence of comorbidities, cardiac function classification, and psychological
states indicative of anxiety or depression (all p < 0.05). Multiple linear regression analysis showed that PSS-Fa, age, and education
level significantly influenced self-management behaviors in postoperative cardiac patients. Family support and education level had a
positive effect, while age had a negative impact. The model’s overall fit statistics are R2 = 0.821 and F = 33.722 (p < 0.05). Pearson’s
correlation analysis revealed a positive association between family support and overall self-management behaviors (r = 0.303, p< 0.05),
particularly in nutrition management, exercise adherence, self-monitoring, and timely medical consultations. Conclusion: This suggests
that the role of family support should be fully considered in developing CR programs in the future, and targeted interventions should be
implemented to enhance this support, thereby potentially improving patient outcomes and adherence to CR programs.
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1. Introduction
Cardiac rehabilitation (CR) is a comprehensive out-

patient program that combines exercise training and edu-
cational interventions to promote lifestyle changes, control
risk factors, and implement secondary prevention strate-
gies. Studies have shown that CR is not only effective in al-
leviating anxiety and depressive symptoms but also signif-
icantly improves patients’ quality of life and reduces read-
mission and mortality rates in patients after cardiac surgery
[1,2]. However, despite these substantial benefits, many
eligible individuals fail to fully engage in CR programs as
intended. Indeed, participation rates for CR are notably low
in China, ranging from 19% to 45% [3,4]. Several factors
contribute to this underutilization, including personal char-
acteristics such as age, gender, and level of education, as
well as socioeconomic factors such as income and social
support networks [5,6]. Furthermore, post-surgical patients
frequently experience heightened emotional distress, which
complicates self-management efforts and adherence to pre-
scribed CR protocols [7,8].

Family support is a key component in the social sup-
port system that provides patients with financial, material,
and psychological assistance and significantly enhances
their self-management skills [9]. Given the limited accessi-
bility of traditional CR programs, Chinese CR experts advo-
cate for home-based cardiac rehabilitation (HBCR) as an al-
ternative for stable patients [10]. A study conducted byMc-
Donagh et al. [11] demonstrated that HBCR was compara-
ble to facility-based CR programs regarding clinical out-
comes and health-related quality of life while validating its
safety and efficacy. However, the success of HBCR hinges
on patient engagement and optimal self-management prac-
tices.

Although some studies have demonstrated the positive
impact of family support on the self-management behav-
iors of patients after cardiac surgery, most existing studies
have focused on qualitative analyses, meaning the quantita-
tive assessment of the relationship between family support
and self-management remains underexplored [12,13]. Ad-
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ditionally, there is insufficient exploration into how cultural
differences impact the efficacy of family support, especially
within the Chinese context [14,15].

Self-management is vital to patients following car-
diac surgery since it encompasses a broad spectrum of el-
ements, including managing anticoagulation therapy, mon-
itoring symptoms, regular follow-up assessments, prevent-
ing infection, lifestyle modification, and emotional regu-
lation [16]. Although systematic reviews have emphasized
the importance of self-management in the context of HBCR
[17,18], there remains a lack of research on the specific
level of self-management and its influencing factors in these
patients. Therefore, this study aimed to assess the level of
family support and related self-management behaviors one
month after cardiac surgery to explore the impact of fam-
ily support on self-management outcomes and to provide a
scientific basis for HBCR interventions.

This manuscript presents a reanalysis of data that was
previously published in ‘The Effect of Family Support
Level on Psychological State and Self-Management Behav-
ior in Patients Undergoing Cardiac Surgery’ in Prevention
and Treatment of Cardiovascular Diseases. It not only in-
cludes original findings but also offers deeper insights into
the influence of varying levels of family support on post-
operative self-management behaviors. Specifically, it pro-
vides additional perspectives on how different degrees of
family support can impact patient outcomes, thereby offer-
ing more targeted guidance for interventions aimed at im-
proving these patients’ self-management practices.

2. Materials and Methods
2.1 Design and Sample

This study employed a cross-sectional correlation de-
sign to investigate patients who underwent cardiac surgery
at our hospital between January 2024 and June 2024. Inclu-
sion criteria: (1) age ≥18 years; (2) having undergone car-
diac surgery, including heart valve replacement or plasty,
coronary artery bypass grafting, or congenital heart disease
surgery; (3) no language communication barriers, capable
of completing the survey in either written or oral form; (4)
informed consent and willingness to participate in the study.
Exclusion criteria: (1) presence of consciousness disorders
or mental illness; (2) inability to perform physical activity
due to other serious diseases; (3) history of cardiac malig-
nant tumor surgery; (4) discharge with a heart function class
IV (New York Heart Association (NYHA)); (5) concurrent
participation in another research study.

This study employed power analysis to determine a
suitable sample size. Based on existing literature report-
ing the correlation between self-management behaviors and
family support in postoperative cardiac surgery patients
[12], we anticipated an effect size of 0.5 (considered a
medium effect) to achieve 80% power and to detect this ef-
fect size with a two-tailed significance level of α = 0.05.
The power analysis indicated a minimum sample require-
ment of 72 participants; considering potential dropout rates

and other unforeseen factors such as missing data or par-
ticipant withdrawal, we decided to recruit an actual sample
size of 76 participants.

The hospital’s Medical Ethics Committee (2024-04-
074-K01) reviewed and approved the study protocol, and
all participants provided written informed consent.

2.2 Procedure and Data Collection
Four trained researchers conducted a telephone ques-

tionnaire to investigate the patients who met the inclusion
and exclusion criteria after cardiac surgery. The survey in-
cluded demographic data such as gender, age, education
level, marital status, etc. Clinical data and disease-related
characteristics of patients were also obtained by review-
ing medical records. Self-reported questionnaires were
used to assess family support, anxiety, depression, and self-
management behavior.

Before conducting the survey, each researcher ex-
plained to the participant the purpose, content, anonymity,
free of charge, and necessary study precautions. Once par-
ticipants fully understood these aspects, informed consent
was provided. To ensure that patients could clearly under-
stand the questions, complex terminology was avoided as
much as possible during the survey to ensure that the ques-
tions were easy to understand and answer. After completing
the study, researchers reviewed the data for completeness
and reasonableness. For any missing or unclear responses,
the researcher contacted the participant promptly to correct
or add information as needed.

2.3 Sample Characteristics
All patients completed a general information question-

naire (including gender, age, education level, marital status,
per capita monthly household income, type of medical in-
surance, comorbidities, cardiac function grade, etc.). Addi-
tionally, the family support self-rating scale, general hospi-
tal anxiety and depression scale, and self-management be-
havior scale were simultaneously measured.

2.3.1 Family Support
The perceived social support from family (PSS-Fa)

[19] was used to assess the level of family support each pa-
tient received. The scale contains 15 entries with a total
score from 0 to 15; 0 to 10 represents a low level of family
support, and ≥11 represents a high level of family support;
thus, higher scores indicate a higher level of family support
in patients.

2.3.2 The Generalized Anxiety Disorders Scale
The General Hospital Anxiety and Depression Scale

(HADS) was used to detect psychological states. The scale
contains two categories of anxiety and depression, each
containing seven items, and can be scored on a scale of 0–
3, with total scores ranging from 0–21 points. The higher
the score, the more serious the depression or anxiety. For
each subscale, a score from 0 to 7 indicates no anxiety or
depression, 8 to 10 indicates mild depression or anxiety, 11
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to 14 indicates moderate depression or anxiety, and 15 to
21 indicates severe depression or anxiety [20].

2.3.3 Self-Management Behaviors
The self-management behavior scale for heart valve

replacement surgery, designed by Wang [21], was used to
assess patients’ self-management ability. This scale in-
cludes six dimensions comprising medication, nutrition,
health care, exercise, self-monitoring, andmedical-seeking,
with 38 entries. A Likert 5-point scale with a maximum
score of 190 was used. The content validity of the scale
was 0.937, the content validity of each dimensionwas 0.93–
1.00, and the Cronbach’s alpha coefficient was 0.94.

2.4 Data Analysis
Data preprocessing: we conducted preliminary checks

on all collected data to ensure quality, including cleaning
outliers and consistency.

Handling of missing values: for cases with missing
data, we employed multiple imputation techniques to fill in
the gaps, preserving the integrity and completeness of our
sample.

To summarize the sociodemographic and clinical
characteristics of the sample, we conducted descriptive sta-
tistical analyses. Categorical variables are presented as
frequencies and percentages (%), and the chi-square test
or Fisher’s exact test was employed to compare propor-
tions between groups. Continuous variables that met the
assumptions of normality were described using the mean
and standard deviation (x̄ ± s), and independent samples
t-tests were employed to compare mean values between the
two groups. Continuous variables that did not meet the as-
sumptions of normality were reported as medians with in-
terquartile ranges (median (IQR)), and the non-parametric
Mann–Whitney U test was used for between-group com-
parisons. For comparisons involving continuous variables
across multiple groups, one-wayANOVAwas applied if the
data met the assumptions of normality and homogeneity of
variances; otherwise, the non-parametric Kruskal–Wallis H
test was utilized.

Given the aim of our study—to explore a simple lin-
ear relationship between levels of family support and self-
management behaviors—we primarily chose to use Pear-
son’s correlation coefficient. Scatter plots were visually in-
spected to confirm the linearity assumption before applying
Pearson’s correlation. This bivariate approach was deemed
suitable for exploring direct associations without modeling
complex interactions between multiple predictors.

Multiple linear regression analyses were conducted to
identify key factors influencing self-management behav-
iors. Variables included in the regression model were se-
lected based on their theoretical relevance and preliminary
univariate analyses.

Statistical significance was set at a two-tailed p-value
≤ 0.05. All statistical analyses were performed using SPSS
version 22.0 (IBM Corp., Armonk, NY, USA).

3. Results
3.1 Demographic Characteristics of the Sample

This study included 76 patients, 48 (63.15%) of whom
were female and 28 (36.85%) were male, with a mean
age of 52.81 years (SD = 11.96). Of the participants, 39
(51.31%) reported high levels of family support, as in-
dicated by a mean PSS-Fa score of 10.82 (SD = 1.50),
whereas 37 (48.68%) reported lower levels of family sup-
port. Table 1 shows the distribution of sociodemographic
and clinical characteristics of the participants.

Statistical analysis revealed no significant differences
in PSS-Fa scores across various demographic characteris-
tics such as age, monthly family income, diagnosis, pres-
ence of comorbidities, cardiac function, and levels of anxi-
ety or depression (all p > 0.05). However, subgroup anal-
yses indicated that certain groups exhibited significantly
higher PSS-Fa scores compared to their counterparts (all p
< 0.05):

•Gender: specifically, females exhibited significantly
higher PSS-Fa scores compared to males (t (74) = –3.041,
Cohen’s d = 0.72, 95% CI [0.28, 1.16]), suggesting a
medium to large effect size.

• Education level: individuals with at least a senior
high school education demonstrated significantly higher
PSS-Fa scores (F = 2.805, p = 0.046*, η2 = 0.001).

•Medical insurance type: participants covered by em-
ployee medical insurance had significantly higher PSS-Fa
scores (F = 3.308, p = 0.042*, η2 = 0.001).

• Marital status: married participants exhibited sig-
nificantly higher PSS-Fa scores than unmarried or di-
vorced/widowed (F = 15.600, p < 0.001, η2 = 0.006).

Given that the PSS-Fa scores of unmarried patients
were slightly higher than those of married patients, we con-
ducted a Kruskal–Wallis test. The results showed a chi-
square value (H) of 25.025 with 2 degrees of freedom,
and both the asymptotic and exact significance levels were
0.000 (p< 0.05), indicating a significant difference in fam-
ily support scores among different marital statuses. Further
post hoc multiple comparisons using Dunn’s test revealed
the following:

• There was a significant difference in family support
scores between married individuals and those who were di-
vorced or widowed (p < 0.001).

•There was also a significant difference in family sup-
port scores between unmarried individuals and those who
were divorced or widowed (p = 0.002).

• There was no significant difference in family sup-
port scores between married and unmarried individuals (p
= 1.000).

These findings suggest that while marital status does
influence perceived family support, the distinction is most
pronounced when comparing those who are married or un-
married with those who are divorced or widowed. There-
fore, the lack of significant difference between married and
unmarried individuals underscores the complexity of this
relationship and highlights the need for further investiga-

3

https://www.imrpress.com


Table 1. Comparison of family support levels among patients with different sociodemographic and clinical characteristics.
Characteristics N (%) PSS-Fa Expected N t/F p-value

Gender –3.041 0.003*
Male 28 (36.8) 10.2 ± 1.5 27.5
Female 48 (63.2) 11.2 ± 1.4 48.5

Age 0.597 0.553
≤45 15 (19.7) 11.2 ± 1.8 15.2
45–60 36 (47.4) 10.8 ± 1.4 35.6
>60 25 (32.9) 10.7 ± 1.5 29.2

Education level 2.805 0.046*
Primary education 19 (25.0) 10.1 ± 1.0 18.8
Junior high school 35 (46.1) 10.9 ± 1.5 35.5
High school 16 (21.1) 11.1 ± 1.5 16.4
University and above 6 (7.8) 11.8 ± 1.9 7.3

Marital status 15.600 0.000*
Married 53 (69.7) 11.2 ± 1.3 52.4
Unmarried 7 (9.2) 11.3 ± 1.7 7.1
Divorced/widowed 16 (21.1) 9.2 ± 0.6 16.5

Monthly income, USD 2.992 0.056
≤280 9 (11.8) 9.8 ± 1.4 9.6
280–700 47 (61.8) 10.9 ± 1.4 46.5
≥700 20 (26.4) 11.2 ± 1.6 20.9

Medical insurance type 3.308 0.042*
Self-financing 5 (6.6) 10.4 ± 1.7 5.1
Resident medical insurance 48 (63.1) 10.6 ± 1.4 47.5
Employee medical insurance 23 (30.3) 11.5 ± 1.6 22.4

Diagnosis 1.123 0.346
AD 6 (7.8) 11.0 ± 1.9 6.0
CT 8 (10.5) 11.5 ± 1.3 8.2
VHD 60 (78.9) 10.8 ± 1.5 60.1
ASD 2 (2.6) 9.5 ± 0.7 2.7

Comorbidities 0.586 0.626
Hypertension 20 (26.3) 10.7 ± 1.7 20.0
Diabetes 13 (17.1) 10.5 ± 1.3 13.3
Others 7 (9.2) 11.0 ± 2.0 7.2
None 36 (47.4) 11.0 ± 1.4 36.5

Cardiac function 0.950 0.392
NYHA class I 12 (15.8) 11.3 ± 1.7 12.3
NYHA class II 31 (40.8) 10.8 ± 1.3 30.7
NYHA class III 33 (43.4) 10.6 ± 1.6 32.0

Anxiety/depression 2.066 0.134
Low 18 (23.7) 11.0 ± 1.5 18.1
Medium 43 (56.6) 11.0 ± 1.4 42.6
Moderate to severe 15 (19.7) 10.1 ± 1.7 15.3

Note: PSS-Fa, perceived social support from family; AD, aortic dissection; CT, cardiac tumor;
VHD, valvular heart disease; ASD, atrial septal defect; NYHA, New York Heart Association.
NYHA classes are defined as follows:
•NYHA class I: No limitation of physical activity. Ordinary physical activity does not cause undue
fatigue, palpitation, or shortness of breath.
• NYHA class II: Slight limitation of physical activity. Comfortable at rest. Ordinary physical
activity results in fatigue, palpitation, or shortness of breath.
•NYHAclass III:Marked limitation of physical activity. Comfortable at rest, but less than ordinary
activity causes symptoms.
The t-test was used for gender comparisons; ANOVA was used for age, educational level, marital
status, per capita monthly income, medical insurance type, diagnosis, complication, cardiac func-
tion, and anxiety/depression comparisons; * indicates significance: p ≤ 0.05.
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Table 2. Comparison of self-management behavior scores between patients with high and low levels of family support.
Group n Medication Nutrition Exercise Health caring Self-monitoring Medical-seeking Total points

High level 39 16.3 ± 2.1 16.2 ± 1.6 14.2 ± 2.7 43.3 ± 5.5 23.9 ± 6.9 32.7 ± 5.5 146.5 ± 18.3
Low level 37 15.8 ± 1.9 15.0 ± 2.3 13.3 ± 3.4 40.8 ± 8.0 20.2 ± 6.2 29.7 ± 6.5 134.8 ± 21.2
t 1.084 2.643 1.268 1.574 2.373 2.132 2.579
p-value 0.282 0.010 0.209 0.120 0.020 0.036 0.012
Note: Family support levels definitions:
• High level: patients scoring≥11 on the PSS-Fa scale, indicating they receive substantial emotional, instrumental, informational,
and appraisal support from their family members.
• Low level: patients scoring <11 on the PSS-Fa scale, indicating limited or insufficient support from their family members.
Independent samples t-tests were used to compare the means of self-management behavior scores between the high and low family
support groups.

tion into the factors contributing to perceived family sup-
port within these subgroups. Future research with a larger
sample size may provide more definitive insights into the
nuanced relationship between marital status and perceived
family support.

3.2 Comparison of Self-Management Behaviors of
Patients With Different Levels of Family Support

Table 2 presents the self-management behaviors of pa-
tients with different levels of family support. The over-
all mean score of self-management behaviors for the 76
patients was 140.80 ± 20.46 points. The mean scores
and standard deviations for each self-management behav-
ior item were as follows: medication (16.01 ± 2.00), nu-
trition (15.59 ± 2.06), exercise (13.77 ± 3.04), healthcare
(42.07 ± 6.90), self-monitoring (22.10 ± 6.96), and seek-
ing medical care (31.23 ± 6.14). The distribution of self-
management behavior scores among patients with different
levels of family support conformed to a normal distribu-
tion. Notably, patients with high levels of family support
exhibited significantly higher scores in dietary behavior,
self-monitoring behavior, and seeking medical care behav-
ior compared to those with low levels of family support,
with statistically significant differences (p < 0.05).

Figs. 1,2,3,4 present scatter plots comparing PSS-Fa
scores with self-management behavior scores to confirm
the linearity assumption for Pearson’s correlation analysis.
These figures show the relationship between family support
and specific self-management behaviors, along with fitted
lines for both linear and cubic polynomial models. These
findings indicate that higher levels of family support are
associated with better self-management behaviors in these
specific areas.

3.3 Correlation Analysis of Patients’ Family Support and
Self-Management Behavior

Table 3 presents the results of the correlation analy-
sis between PSS-Fa scores and self-management behavior
scores one month after cardiac surgery. The study revealed
a positive correlation between the PSS-Fa score and the to-
tal self-management behavior score (r = 0.303, p < 0.05).

Specifically, the correlation analysis showed statisti-
cally significant positive correlations for the following self-
management behavior subdomains:

• Nutrition management: r = 0.308, p < 0.05
• Exercise management: r = 0.231, p < 0.05
• Self-monitoring management: r = 0.276, p < 0.05
•Medical-seeking management: r = 0.275, p < 0.05
However, no significant correlations were found be-

tween PSS-Fa scores and the following subdomains:
•Medication management: r = 0.085, p > 0.05
• Health care management: r = 0.157, p > 0.05
The lack of significant correlations between medica-

tion and healthcaremanagementmay be attributed to the na-
ture of cardiac surgery. Patients undergoing cardiac surgery
often have large surgical wounds and require prolonged
treatment, which may enhance their self-management abil-
ities in these specific areas. As a result, the influence of
family support on these aspects of self-management may
be less pronounced.

3.4 Independent Effects of Family Support on
Self-Management Behaviors in Postoperative Cardiac
Patients

To further identify the key factors influencing self-
management behaviors in postoperative cardiac patients,
we performed a one-way analysis of variance and multi-
ple linear regression analyses. Univariate analysis revealed
that patients’ total self-management behavior scores dif-
fered significantly with respect to age (F = 105.845), educa-
tion level (F = 52.765), marital status (F = 24.367), monthly
household income (F = 18.610), type of health insurance (F
= 22.165), presence of comorbidities (F = 3.748), cardiac
function (F = 5.648), and anxiety or depression status (F =
22.937), all p < 0.05. However, no significant differences
were observed concerning gender (t = 0.236) and diagnosis
(F = 1.566), all p > 0.05.

Multiple linear regression analysis: Multiple linear re-
gression analysis was conducted to determine the signifi-
cant factors influencing self-management behaviors. The
results indicated that PSS-Fa score, age, and education level
significantly predict self-management behaviors in postop-
erative cardiac patients. Specifically:
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Fig. 1. Scatter plot of PSS-Fa vs. nutrition management (linear model RL
2 = 0.095; cubic polynomial model R2 = 0.205). Note:

the red solid line represents the linear fit, and the green dashed line depicts the cubic polynomial fit.

• PSS-Fa: B = 2.284, SE = 0.797, β’ = 0.167, t = 2.866,
p = 0.000.

• Age: B = –18.918, SE = 2.948, β’ = –0.661, t = –
6.417, p = 0.000.

• Education level: B = 9.396, SE = 3.423, β’ = 0.845,
t = 5.992, p = 0.000.

The model’s overall fit statistics are as follows:
• R2 = 0.821, indicating that the model can explain

approximately 82.1% of the variance in self-management
behaviors.

• F = 33.722: this is the F-statistic for the overall sig-
nificance of the model, with a p-value less than 0.05 con-
firming its statistical significance.

Table 4 presents the results of multiple linear stepwise
regression analyses of factors influencing self-management
behavior in patients with different levels of family support.

4. Discussion
The primary objective of CR is to induce long-term

health behavioral changes and integrate regular physical ac-

tivity and exercise training into daily life [22]. Our study
provided important insights into the level of family sup-
port and self-management behaviors of patients after car-
diac surgery one month postoperatively and identified rele-
vant influencing factors. The results showed that the PSS-
Fa score of patients after cardiac surgery one month post-
operatively was 10.82 ± 1.50 points, which was moderate
to high. Potential reasons for this result include that car-
diac surgery patients have a longer recovery time and more
complications and have higher requirements for postoper-
ative CR. Hence, the degree of attention family members
pay to the patient, and their disease is higher [23].

The potential factors influencing the level of family
support of patients include that the PSS-Fa scores of women
were higher than those of male patients, and the family sup-
port scores of married or unmarried patients were signifi-
cantly higher than those of divorced or widowed patients,
suggesting that spouses can provide more psychological
support than other family members. Higher education was
also associated with higher family support, which aligns
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Fig. 2. Scatter plot of PSS-Fa vs. self-monitoring management (linear model RL
2 = 0.076; cubic polynomial model R2 = 0.116).

Note: the red solid line represents the linear fit, and the green dashed line depicts the cubic polynomial fit.

with the results of patients with chronic heart failure [24].
Regarding the mechanism of gender differences in family
support, we believe that women usually have better com-
munication skills and can express their needs and obtain
support more effectively. In the Chinese cultural context,
women, as the central bond of the family, tend to take on
the role of caregiver and thus are more likely to receive fam-
ily support [25]. Furthermore, higher education was asso-
ciated with higher family support, possibly because highly
educated patients have better tolerance for major setbacks,
are more willing to learn about the disease and prognosis,
and actively communicate with their families for support
[26]. In addition, the findings showed that married pa-
tients had significantly higher PSS-Fa scores than divorced
or widowed patients, which may be because spouses can
provide more psychological support to patients than chil-
dren, parents, or other family members. Spouses provide
more emotional comfort and help in real life, which is es-
pecially important for patients who lack channels of expres-
sion and emotional comfort [27]. However, it is notewor-
thy that unmarried patients showed a slightly higher mean
PSS-Fa score compared to married patients. This suggests

that other factors beyond marital status may contribute to
perceptions of family support among unmarried individu-
als. Indeed, strong social networks outside of marriage,
such as close friendships or extended family relationships,
could play a significant role in this context. Unmarried in-
dividuals might rely on these alternative support systems to
compensate for the absence of spousal support, leading to
comparable or even higher levels of perceived family sup-
port [28]. Moreover, future research should explore the un-
derlying mechanisms through which these factors influence
family support perceptions.

Cardiac surgery patients require long-term CR to re-
store cardiac function, and better self-management ability is
essential for ensuring that patients adhere to medical advice
during the rehabilitation process. The results of this study
showed that the total score of self-management behavior in
postoperative cardiac surgery patients ranged from 85 to
181, with a mean of 140.80 ± 20.46. This indicates that
their self-management behaviors were generally at an in-
termediate to upper level. As a percentage of the total score
in descending order, the mean scores of each dimension
in the self-management behavior scale were medication-
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Fig. 3. Scatter plot of PSS-Fa vs. medical-seeking management (linear model RL
2 = 0.076; cubic polynomial model R2 = 0.077).

Note: the red solid line represents the linear fit, and the green dashed line depicts the cubic polynomial fit.

taking, nutrition, health care, medical-seeking, exercise,
and self-monitoring. Postoperative administration of anti-
coagulant drugs is a crucial component in cardiac surgical
treatment, which requires patients to recognize associated
complications and possess good self-management skills,
avoid foods that interfere with drug metabolism, and seek
medical care promptly if complications arise [29]. This
study showed that patients with high-level and low-level
family support demonstrated good compliance with their
anticoagulant medications, recognized the importance of
taking them, and could take them promptly and in the cor-
rect dosage. However, the patients’ self-monitoring man-
agement scores were relatively low, suggesting they could
not correctly monitor postoperative complications. This
may be due to a lack of knowledge and awareness of the im-
portance of self-monitoring among patients and their fam-
ily members [30]. Therefore, future discharge instructions
should include information on disease self-monitoring to
improve patients’ self-monitoring abilities. Additionally,
the exercise management scores in this study were consis-
tently low, which may be related to patients’ lack of cogni-
tive understanding, insufficient social support, and fear of
exercise [31].

As individuals within a social network, patients’ be-
havior is closely linked to their psychological state and so-
cial environment [32]. The results of this study identified
several factors influencing the self-management behavior
of postoperative cardiac patients, including age, education
level, marital status, monthly family income, self-payment
for medical care, comorbidity with other illnesses (such
as hypertension), cardiac function class, and the presence
of anxiety or depression. Multiple linear regression anal-
ysis showed that PSS-Fa, age, and education level were
significant factors influencing self-management behaviors
of postoperative cardiac patients, with PSS-Fa and educa-
tion level showing a significant positive effect. In contrast,
age showed a significant negative impact (R2 = 0.821, F
= 33.722, p < 0.05). As an extension of individual social
support, family support is crucial in providing emotional
and practical assistance. A study analyzing the health be-
haviors of older patients aged 70 and above in China found
that a higher level of family social capital indicated that pa-
tients were more likely to receive support and behavioral
supervision from family members, leading to active adjust-
ments in their health-related behaviors [33]. China’s social
security system is rapidly developing and improving com-
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Fig. 4. Scatter plot of PSS-Fa vs. self-management total score (linear model RL
2 = 0.092; cubic polynomial model R2 = 0.111).

Note: the red solid line represents the linear fit, and the green dashed line depicts the cubic polynomial fit.

pared to Western countries. Although several policies and
measures have recently been introduced to support work-
ers in balancingwork and family responsibilities, shortcom-
ings remain at the implementation level. This suggests that
more attention is required to build a family-supportive en-
vironment suitable for the national context from the organi-
zational culture perspective to improve the overall quality
and efficiency of healthcare services [34]. Additionally, pa-
tients with higher education levels and comorbid conditions
exhibited better self-management behaviors, which can be
attributed to their higher cognitive levels and greater aware-
ness of health-related issues. Higher education levels may
enhance patients’ understanding of their condition and the
importance of adhering to prescribed treatments. Moder-
ate to severe anxiety or depression is common in patients
undergoing cardiac surgery and can persist for extended
periods, significantly impacting their self-management be-
havior after discharge [35]. In this study, 76.31% of pa-
tients experienced anxiety or depression, highlighting the
importance of assessing and addressing patients’ psycho-
logical status. Thus, interventions such as music therapy,
deep breathing, and progressive muscle relaxation should
be incorporated into post-discharge follow-up to help man-
age these conditions [36].

Our results highlight the significant correlation be-
tween family support and self-management behaviors in
cardiac surgery patients. Moreover, this study emphasizes
the necessity of enhancing family support as an integral
component of CR for patients. Furthermore, we underscore
the importance of incorporating international comparisons
in future studies to improve the identification of unique
characteristics of Chinese patients and provide more prac-
tical clinical recommendations tailored to the local context.
The health ecologymodel [37] posits that numerous factors,
including health services, the social environment, physical
life conditions, and individual attributes, are interdependent
and mutually influential, collectively impacting individual
health. Consequently, when formulating health promotion
strategies for postoperative cardiac patients, it is imperative
to consider the varying levels of family support and tailor
HBCR programs.

5. Study Limitations
Despite the valuable insights provided by this study,

several limitations should be acknowledged. First, this
study chose patients discharged from our hospital after
cardiac surgery treatment between January 2024 and June
2024. This specific time frame and single-center approach
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Table 3. Correlation analysis of patients’ family support and self-management behavior (n = 76).

Item PSS-Fa Medication Nutrition Exercise Health caring Self-monitoring
Medical-
seeking

Self-
management

PSS-Fa 1.000 0.085 0.308** 0.231* 0.157 0.276* 0.275* 0.303**
Medication 0.085 1.000 0.364** 0.500** 0.397** 0.597** 0.279* 0.630**
Nutrition 0.308** 0.364** 1.000 0.248* 0.143 0.368* 0.267* 0.428**
Exercise 0.231* 0.500** 0.248* 1.000 0.569** 0.706** 0.638** 0.847**
Health caring 0.157 0.397** 0.143 0.569** 1.000 0.567** 0.234* 0.739**
Self-monitoring 0.276* 0.597** 0.368* 0.706** 0.567** 1.000 0.547** 0.897**
Medical-seeking 0.275* 0.279* 0.267* 0.638** 0.234* 0.547** 1.000 0.715**
Self-management 0.303** 0.630** 0.428** 0.847** 0.739** 0.897** 0.715** 1.000
Note: * indicates significance p < 0.05, ** indicates significance p < 0.01.

Table 4. Multiple linear regression analysis of factors influencing self-management behavior in different patients.
Predictors B SE β’ t p-value 95% CI

PSS-Fa 2.284 0.797 0.167 2.866 0.000 [0.693, 3.874]
Age –18.918 2.948 –0.661 –6.417 0.000 [–24.805, –13.032]
Education level 9.396 3.423 0.845 5.992 0.000 [3.439, 10.231]
Marital status –2.880 0.478 –0.034 –0.602 0.550 [–1.243, 0.667]
Monthly income 3.166 2.920 0.093 1.084 0.282 [–2.664, 8.996]
Cardiac function 1.482 1.666 0.052 0.889 0.377 [–1.845, 4.809]
Complication –1.811 1.229 –0.089 –1.473 0.145 [–4.264, 0.643]
Medical insurance type –3.350 3.181 –0.092 –1.053 0.296 [–9.702, 3.001]
Anxiety/depression –3.491 2.386 –0.113 –1.463 0.148 [–8.255, 1.272]

may introduce selection bias, limiting the generalizabil-
ity of the findings to a broader population. Future stud-
ies should consider a multi-center design and a longer re-
cruitment period to ensure a more diverse and representa-
tive sample. At the same time, the research team assessed
the level of family support and self-management behavioral
ability one month after discharge. This cross-sectional de-
sign does not capture the process or trend of changes in fam-
ily support and self-management ability over time, limiting
the study’s understanding of dynamic changes. A longi-
tudinal study could track these variables over a longer pe-
riod, providing a more in-depth understanding of their dy-
namics and potential causal relationships. In addition, this
study analyzed the factors affecting self-management be-
havioral competence based on patients’ sociodemographic
and clinical characteristics; however, it did not explore
other potential factors such as socioeconomic status, access
to healthcare resources, or cultural influences. Future re-
search could incorporate a broader range of variables to pro-
vide a more comprehensive understanding of the factors in-
fluencing self-management behaviors. Lastly, with a sam-
ple size of 76 patients, the study may have limited statistical
power to detect small to moderate effects. This limitation
might result in type II errors (failing to detect true effects).
Future studies should perform a priori power analysis to de-
termine the minimum sample size required to achieve ad-
equate statistical power for detecting meaningful effects.
The failure of this study to directly measure CR participa-
tion in all patients is an important limitation. Although we
highlighted significant correlations between family support

and self-management behaviors, the lack of specific data on
CR participation limits a comprehensive understanding of
the overall recovery pathway. Future studies should include
data collection on CR participation to more fully assess the
relationship between family support, self-management be-
haviors, and CR participation.

This study has several strengths: The present study
focused on HBCR to investigate the level of family sup-
port and self-management ability of patients and analyzed
the factors influencing them, providing valuable insights for
developing targeted interventions in the future. For exam-
ple, patients with low levels of family support could be tar-
geted with additional family support or psychological inter-
ventions.

6. Conclusions
CR is a critical component of care for patients with

cardiovascular disease, yet its implementation remains
nascent in China. Many hospitals currently lack the infras-
tructure and resources to provide comprehensive CR ser-
vices. As an alternative strategy, HBCR holds promise for
increasing patient participation rates. Our study demon-
strated that higher levels of family support are positively
associated with improved self-management abilities post-
cardiac surgery, which in turn enhances the effectiveness
of postoperative CR. Specifically:

• Gender: female patients exhibited significantly
higher PSS-Fa scores than males, indicating a tendency to
receive greater family support.
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• Education level: individuals with higher educa-
tional attainment demonstrated significantly higher PSS-Fa
scores, suggesting better access to family support and self-
management practices.

• Marital status: Married individuals had the highest
mean PSS-Fa scores, though no significant difference was
found between married and unmarried individuals. Both
groups reported significantly higher family support than
those divorced or widowed.

The future management of patients following car-
diac surgery should apply targeted intervention measures
to address the diverse needs of different patient categories.
These interventions could include:

(1) The development of tailored programs that em-
power both male and female patients to communicate their
needs effectively and access appropriate support.

(2) The implementation of initiatives to enhance
health literacy and coping skills among patients with vary-
ing educational backgrounds, promoting better family sup-
port and self-management.

(3) The provision of counseling services to strengthen
spousal relationships and improve emotional support for
married patients. For unmarried individuals, alternative
support systems such as community groups, online forums,
and peer support networks should be established to com-
pensate for the absence of spousal support.

(4) We recommend targeted interventions to address
the apparent deficiencies in patient self-monitoring and ex-
ercise management.

A detailed exercise program tailored to each post-
cardiac surgery patient should be implemented based on
existing exercise prescribing principles and practice guide-
lines; for example, it is recommended to performmoderate-
intensity aerobic exercises, such as brisk walking or bicy-
cling, at least three times a week; to continue for more than
30 minutes at a time, incorporating a 5–10-minute warm-up
and cool-down period. To ensure the safety and effective-
ness of exercise, the patient’s progress should be assessed
regularly, and the exercise program should be adjusted ac-
cordingly. At the same time, patients are encouraged to
record their daily activities so that their physicians can un-
derstand and evaluate their physical responses and instruct
them accordingly [38].

Regarding self-monitoring, patients are taught how to
correctly measure key indicators such as blood pressure and
heart rate and explain the significance of these data. Smart
devices or apps can also assist with monitoring, enabling
patients to complete self-checks easily at home. Thus, by
addressing these factors, healthcare providers can signif-
icantly improve family support and encourage patients to
adopt healthier behaviors, ultimately leading to better clin-
ical outcomes and enhanced quality of life.
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